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HOW VITROLITE GLASS IS DECORATED 


Near Parkersburg, W. Va., the Libbey-Owens-Ford Glass Co. maintains a completely equipped deco- 
rating department in which strikingly beautiful effects are achieved by combinations of colored glasses 


and mirrors, together with sandblast relief. 


Although decorated glass is still too new to have 
reached impressive proportions, the attention accorded 
some the better known installations has demonstrated 
a degree of public.acceptance and enthusiasm that augurs 
well for its future. The development of this type of 
ware should prove of major interest to all glass men, 
not alone from the standpoint of artistic achievement but 
for the decorating technique involved. 

The present discussion will deal with both of these 
phases, and our demonstration will be made with the 
help of the Forum Cafeteria, Chicago, from which sev- 
eral interior views have been photographed by way of 
illustration. The Forum installation combines colored 
glass panels, mirrors and decorated glass with quite ex- 


traordinary results. It was designed in cooperation with 
Frank Sohn, glass technician of the Libbey-Owens-Ford 


Company. The colored and decorated glass was pro- 
duced by the Vitrolite Division of that company. 

Several types of decorated work are produced at the 
Vitrolite Division including: (1) “Inlaid,” in which 
pieces of colored opaque glass and tinted mirror glass 
are fitted and cemented into sandblasted depressions in 
the colored Vitrolite panels; (2) “Laminated,” in which 
thicker pieces are set in the background panel and project 
above the panel surface; (3) “Colored,” which carries 
a lightly sandblasted design colored with a suitable pig- 
ment; (4) “Relief Sandblast,” clear plate glass with a 
sandblasted design on the back and the front smooth; 
(5) “Dull Tone,” lightly sandblasted designs, often on 
black glass, for fluted panels, table tops, etc; (6) 
“Grilles,” panels in which parts of the design are sand- 
blasted all the way through the plate; (7) “Dendric,” or 
glue-chipping, in which a special glue process produces 
an interesting veined surface. The importance of the 
sandblasting operation in the great majority of the dec- 
orative techniques is immediately apparent. 

One wall of the Forum installation is shown in Fig. 1, 
this view illustrating a very acceptable procedure for 
utilizing “inlaid” decorations on a Vitrolite panel wall. 
The plain panels are in the color known as jade agate, 
the wainscote is sun-tan, and a belt of cadet-blue forms 
the base of the wall. The “inlaid” murals show picto- 
rially the gathering of various food products in different 
parts of the world and the coloring is remarkably nat- 
ural. A closer view of the mural depicting the gathering 
of bananas by natives in the West Indies is shown on 
the front cover. Here one may identify some of the 
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small pieces of glass which have been embedded in the 
jade-agate background panels to form the attractive dec- 
orative design. 

Since inlaid work is one of the most complicated and 
exciting of the Vitrolite decorating processes, it will be 
of interest to follow this process throughout. The design 
is, of course, the first step and this is originated in the 
L-O-F art department in Toledo. The artist has available 
a great variety of opaque, colored and inlay glasses, as 
well as several shades of tinted mirror glass, a total of 
thirty-two. Background panels are of colored Vitrolite, 
either 11/32 or 7/16 in. in thickness, and are available 
in 16 colors as follows: White, black, gray, ivory, sun- 
tan, red, tropic green, princess blue, cadet blue, orchid 
agate, royal blue agate, walnut agate, emerald agate, 
yellow, jade, and jade agate. The beautiful agate effects 
in this list are produced by the heterogeneous mixture of 
different colored glasses in the molten form before the 
plate is rolled and all of these Vitrolite colors are manu- 
factured by Libbey-Owens-Ford. The thinner (3/32 in.) 
opaque colored inlay glasses, on the other hand, come 
mostly from European producers, but the tinted mirror 
sheet for inlay work is produced in this country. 

After the design is received at the Parkersburg plant 
it must be reproduced full size in readiness for sandblast 
stencil cutting. At present this reproduction is made in 
the drawing room, but apparatus is now being installed 
to make the full-size reproductions photographically. The 


Fig. 1. One wall of the Forum Cafeteria in Chicago show- 
ing Vitrolite glass wall with inlaid pictorial decorations. 








Fig. 2. Stencil material is placed on the Vitrolite panel in which 
the design is to be sandblasted and the stencil then is cut very 
carefully by hand. 


Fig. 3. Cutting the glass panel for “inlaid” or “laminated” dec- 
orations is accomplished with a heavy sandblast gun using a 
large quantity of sharp sand or Aloxite. ’ 


Fig. 4. The operator at the left is cutting small blanks of inlay 
glass. The other man is shaping the blanks very carefully to fit 
into the sandblasted recesses of the background panel. On the 
table can be seen the partially finished center panel of the mural 





shown in the front cover illustration. 


~ 
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background panel is now covered with the stencil ma- 
terial and the design is carefully cut in the stencil by 
hand. Fig. 2 shows the operator giving the final touches 
to such a stencil on a royal blue agate panel and, with 
the completion of this operation, the panel is ready for 
sandblasting. For inlaid work the portions of the Vitro- 
lite glass not covered by the stencil are sandblasted to a 
depth of 3/16 in. and Fig. 3 is a view in the sandblast 
booth during the cutting of the eagle design in the blue 
panel. 

The shaping of the inlay pieces of colored glass is 
hand work of the most exacting kind. In Fig. 4 one op- 
erator is cutting blanks to approximate size from the 
proper color of inlay glass, these small blanks then being 
carefully shaped and bevelled by the operator at the 
abrasive-belt machine. On the table in this view can 
also be seen the sandblasted center panel of the banana- 
gathering mural (see cover). The sides of sandblasted 
depressions are not perpendicular nor are the bottom 
corners square, so the pieces of inlay glass must be bev- 
elled on the bottom all around to clear the fillet at the 
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bottom of the depression and permit a continuous film 
of cement between the inlay and the background panel. 
At the surface of the panel the inlays fit the outlines of 
the depression exactly. Not all of the inlaid pieces are 
plain in color, since it is sometimes necessary to deco: 
rate the inlays themselves with color or light sandblast 
to give the desired effect. 

Another very appropriate use of inlaid decorating work 
is the making of glass signs for store fronts, these signs 
having Vitrolite panel backgrounds similar to the mural 
decorations just described. The technique of manufac- 
ture is also similar, although the inlaid pieces are in 
general much larger. In Fig. 5 a portion of one of the 
letters for a sign is being shaped and bevelled and in 
Fig. 6 an inlay is being fitted into a sandblasted depres- 
sion in the royal blue agate background plate. In Fig. 
7 the finished inlaid panels are being assembled on the 
floor of the decorating department for final inspection 
before shipment. 

The “laminated” decorating technique is quite similar 
to that for the “inlaid” variety, the only practical dif- 
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ference being that in the finished work the inset pieces 
project above the surface of the background plate in- 
stead of remaining flush. Laminated decorating is used 
for signs and similar work. The background plate is 
sandblasted to a depth of about \% in. and in this case the 
inset pieces are of Vitrolite, mostly 11/32 in. thick but 
sometimes 7/16 or even %4 in. When large pieces of 
the heavy 34-in. Vitrolite are inset, they are often held 
in place by means of special anchor bolts as well as 
cement. For the “colored” variety of decoration, the 
design is sandblasted into the background plate only a 
scant 1/32 in. deep and the sandblasted areas are then 
colored, a weatherproof varnish being used for outdoor 
installations and a lacquer for indoor work. 


7 


Fig. 5. This operator is beveling a piece of opal glass to 
be used in making an inlaid sign. 


Fig. 6. The next step in the making of the inlaid Vitrolite 
sign is to fit and cement the inlays carefully into sand- 
blasted recesses in the background panels. 


Fig. 7. Finished inlaid sign panels are assembled for final 
inspection. In this sign the letters are opal and the back- 
ground is royal blue agate Vitrolite. 
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Some of the most striking effects are secured by the 
use of the “relief sandblast” in which the design is 
sandblasted on the back of clear polished plate glass. 
This type of decoration was used with great success in 
the Forum installation. A panel depicting the gathering 
of oranges and the ceiling decoration are shown in Fig. 
8 and a closer view of another panel showing the gather- 
ing of coffee appears in Fig. 9. Work of this nature 
calls for the closest sort of cooperation between the 
artist, the stencil-cutter and the sandblast operator, as 
well as great care and skill at each step in the process 
and is performed by L-O-F for its dealers who have not 
satisfactory local facilities. This kind of relief work 


has definite artistic limitations, so it is necessary that 








the artst produce a design that falls within the possibil- 
ities of the technique. The relief work stencil is nec- 
essary for the production of sharp edges and lines and is 
also used to mask areas at different depths in the relief. 

The stencil is cut in reverse, since the design is to be 
seen through the glass, and the sandblast operator uses a 
small gun, as in Fig 10, in much the same way that an 
artist uses an airbrush. The blasting operation seems 
incredibly complicated to the uninitiated as the operator 
goes coolly along, carrying each segment of surface to 
the proper depth, providing roundness where necessary, 
and removing pieces of the stencil here and there as the 
work progresses. It is almost unnecessary to state that 
a new stencil is required for each panel produced by 
the “relief sandblast” process. 

Another form of decoration produced entirely by sand- 
blast is the “dull tone” variety. It is achieved by: means 
of very light sandblasting on the surface of colored Vitro- 
lite, often black, and is used largely on decorative panels 
and table tops, in which applications it can be used for 
designs and shaded work, and also resists scratching. In 
Fig. 11 the operator is sandblasting “dull tone-’ flutes on 
a black Vitrolite panel. At the start the panel is entirely 
covered with strips of stencil material, the strips being 
held in position by steel bars. As the sandblasting on 
each flute to indicate roundness is finished, the next strip 
of stencil is removed and the fluting is continued until 
the entire surface is finished. 
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Fig. 8. These decorative panels in the Forum installation 
are produced by relief sandblast, a technique by which 
the design is sanded into the back of clear plate glass 


panels and then viewed from the front. é 


Fig. 9. A closer view of one of the relief sandblast panels, 


showing the lively beauty of this decoration and the results 
of skillful stencil and sandblast technique. 
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Vitrolite decorative grilles are formed by sandblasting 
the design clear through the plate, as illustrated in Fig. 
12. In this picture the grille at the left was made from 
red Vitrolite and the other from black. Such grilles are 
often used to good effect as ventilation openings in the 
bulkheads of Vitrolite store fronts. 

In addition to the six varieties of decoration described, 
there is one other which has been very popular but has 
lately given way in a degree to the others. This is the 
“dendric” surface decoration. It is produced by a proc- 
ess known as glue-chipping, in which the surface of a 
panel is coated with a special glue and dried at 110 deg. 
F. As the glue dries it pulls away from the glass taking 
fine chips along with it and leaving a finely veined sur- 
face that appears soft in texture and is very effective in 
many colors. 

In all of these decorating techniques the results ob- 
tained depend almost entirely on the skill of the op- 
erators in the various steps of the work and the type of 
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equipment used is of relatively minor importance, but 
the selection of some of the equipment and materials is 
of sufficient interest to deserve some further detailed at- 
tention. In the very important sandblast department, 
for instance, three kinds of equipment and various abra- 
sive materials are used. In “dull tone” decorations it is 
only necessary to produce a cloudy effect on the surface 
of the glass, as shown in Fig. 11, and this requires only 
a small amount of fine sand as an abrasive. The gun 
used in this work has a suction feed. On the other hand, 
the much deeper sandblasting needed for inlaid and 
laminated work and grilles requires much heavier equip- 
ment and a pressure feed for the abrasive, as shown in 
Fig 3. This heavy cutting uses a large amount of sharp 
sand or a medium size of Aloxite grain. Finally, the 
little gun used for the “relief sandblast” operation, shown 
in Fig. 10, utilizes a considerable quantity of fine sharp 
sand as an abrasive and has an orifice only 1/16 in. in 
diameter. 

The stencil materials for the sandblast work are of 
almost equal importance, since it is necessary for them 
to absorb a terrific amount of punishment in some of 
the deeper sandblasting operations without showing the 
slightest deterioration. Otherwise, fine lines and sharp 


Fig. 10. In producing relief sandblast a small gun with 
a 1/16-in. orifice is used in much the same manner as an 
artist’s airbrush. 


Fig. 11. This sandblast operator is producing “dull tone” 
flutes on a black Vitrolite panel. This gun uses a small 
amount of sand and has a suction feed. 


Fig. 12. Red (left) and black grilles are produced by 
sandblasting a design clear through Vitrolite panels. 


Fig. 13. P. M. (Pete) Hull, foreman of the Vitrolite dec- 


orating department, looks over a few of the thousands of 
stencils stored in vaults at the Parkersburg plant. 
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edges in a design would be impossible of execution. 
Stencils can be generally classified in two categories, 
“tied” and “untied.” The tied stencil is familiar to 
everyone in the form of the well-known brass marking 
stencils in almost any shipping room. This type of 
stencil is used for certain formalized designs for borders, 
etc., but the great majority of the Vitrolite decorations 
require the “untied” sort of stencil and it follows that 
every piece made has to have a new stencil. 

For the deeper forms of sandblasting at Vitrolite, 
stencils are cut from standard Scotch sandblast stencil 
material, tough rubbery stuff which clings to the surface 
of the glass like a poor relation. For the lighter sanding 
operation, such as those for laminated and colored dec- 
orations, ordinary 1/16-in. black gasket rubber may be 
used for tied stencils and the regular Scotch masking tape 
is satisfactory for the untied variety. For dull tone dec- 
orations the stencil does not receive very rough treat- 
ment and ordinary tagboard is used for these stencils 
with satisfactory results. Great numbers of stencils made 
at Vitrolite and used through its many years of business 
life are stored in fireproof vaults, as shown in Fig. 13. 
These stencils may, of course, be used at any time to 
duplicate designs previously produced. 


























































































































































































































































































































































PRODUCTION FIGURES FOR THE GLASS 
INDUSTRY DURING SEPTEMBER, 1939 


Plate Glass: The total production of polished plate 
glass by member companies of the Plate Glass Manufac- 
turers of America during September, 1939, was 13,662,- 
855 sq. ft., as compared to 10,450,189 sq. ft. produced 
in the preceding month, August, 1939, and 8,873,344 sq. 
ft. produced in September, 1938. This makes a total of 
89,082,689 sq. ft. produced during the first nine months. 


Window Glass: During September, 1939, the produc- 
tion of window glass was 913,980 boxes, which repre- 
sents 56.2 per cent of industry capacity. As compared 
with this, September, 1938, production was 522,145 
boxes, representing 32.1 per cent of industry capacity. 


Glass Centainers: Production of glass containers by 
members of the Glass Container Association during the 
month of September. 1939, was 4,249,945 gross, bring- 
ing the total for the nine months of this year to 37,982,- 
036 gross. Shipments for September were 4,978,504 
gross, bringing the total for the year to 37,682,600 gross. 


Other Glass Products: September production of 
glassware other than containers, window and plate had 
a value in round numbers of $8,000,000. This compares 
with $6,000,000 of a year ago. 


Comment: As the returns come in from its various 
branches, it becomes evident that the glass industry in 
its entirety is in excellent shape at the three-quarter mark 
period. Glass container production shot upward in Sep- 
tember, registering about a 19 per cent increase over 
1938 and making this the second biggest month in the 
history of the industry and the best September. A new 
banner year is within striking distance. Increased ac- 
tivity has been most noticeable in the wide mouth food 
lines, both pressed and blown. Individual manufacturers 
reporting to THE GLass INpustRY in late October indi- 
cate that the boom is still continuing into the final quar- 
ter. It should be noted that shipments have almost bal- 
anced production, showing that the present increase has 
been effected without any appreciable accumulation of 
inventories that might weaken the future situation. 

The September upsurge was not confined to containers 
but was felt in all lines, even discounting the seasonal 
improvement normal to them. In plate glass, September 
was the second biggest month of the year. Demand from 
building, automotive and mirror sources have been 
strong, 1939 car models are showing larger windshield 
areas, and this with an increase of 42 per cent in sales 
of motor units (46 per cent increase in passenger ve- 
hicles) has called for more glass. Window glass pro- 
duction is 75 per cent ahead of September and about 80 
per cent over the nine month period of 1938. 

The only glass industries compiling and releasing of- 
ficial figures of production are the container, plate and 
window manufacturers. To complete the picture of the 
industry as a whole, THE GLass INDUsTRY has compiled 
its own totals of other types of ware from sources it 
considers thoroughly reliable. The production of these 
other items is very close to $8,000,000, a gain of 33 1/3 
per cent over 1938. Much of these gains can be traced 
to the improved situation in the pressed and blown field, 
where declining imports and expanding exports have 
been definitely contributing factors. 


FOREIGN TRADE OPPORTUNITIES 


The Bureau of Foreign and Domestic Commerce of the 
Department of Commerce regularly publishes specific ex- 
port trade leads in the form of “Foreign Trade Oppor- 
tunities.” In a recent bulletin of that Department it was 
reported that “during 1938, the Specialties Division of 
the Bureau of Foreign and Domestic Commerce pub- 
lished 120 export trade opportunities based on inquiries 
of firms desiring to purchase or obtain agencies for the 
sale of American glass products. These were classified 
as follows: tableware (50); containers (32); flat glass 
(11); miscellaneous types (27). We have been told that 
few American glass manufacturers have followed up 
these trade leads, with the result that many of the in- 
quiring firms have failed to make a satisfactory contact.” 


Tue Guass INpustRY believes many glass manufactur- 
ers were unaware of the existence of these trade leads and 
has obtained permission from the Department of Com- 
merce to republish the announcements. Interested Amer- 
ican firms may obtain the names and addresses of the 
foreign firms making these inquiries upon application to 
the Bureau of Foreign and Domestic Commerce or any 
of its District or Cooperative offices. The following an- 
nouncements were made during the period September Ist- 
October 21st: 


Reference Purchase 

Number Commodity City and Country or Agency 

3612 Bottles for perfumery, Santiago,Cuba § Agency 
milk and beverages 

3678 “One way” glass Habana, Cuba Purchase 


3671 Shatterproof glass for Glasgow, Scotland Both 
automobiles 


3658 Glassware Rio de Janeiro Agency 

3745 Beverage and perfume Cairo, Egypt Agency 
bottles; jars 

3802 Perfume bottles Calcutta, India Agency 


3804 Glass bricks, roofing Singapore, Straits Both 
tile and hollow Settlements 
glass prism stones 


3840 Glassware Tel-Aviv, Palestine Both 


3806 Household glassware Johannesburg, Agency 
3832 Glassware Paris, France Agency 
3805 Pressed glassware Johannesburg Agency 


South Africa 


3881 Food and cosmetic Stockholm, Sweden Purchase 


containers 


3862 Glass tubing Melbourne, Purchase 
Australia 

3874 Glassware Alexandria, Egypt Agency 

3993 Bottles, all types Guayaquil, Agency 
Ecuador 


3953 Fancy lotion bottles Kingston, Jamaica Purchase 


4009 Glass products, inc. Rio de Janeiro Agency 
wire glass and tiles , 
3985 Non-chip tableware Santiago,Cuba § Agency 


4083 Perfume bottles and Singapore, Straits Both 


cream jars Settlements 
4099 Fibrous glass Buenos Aires Purchase 
4079 Plate glass and Guayaquil, Agency 
mirrors Ecuador 
4076 Heat-resisting and Rio de Janeiro Agency 
laboratory glassware 
4230 Cut glass and crystal Rio de Janeiro Purchase 
4233 Glassware Lima, Peru Agency 
4229 Illuminating ware Melbourne, Both 
4134 Window and plate Guayaquil, Agency 
glass Ecuador 
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EFFECT OF HEAT TREATMENT ON COLOR 
OF GOLD RUBY GLASS 


By A. E. BADGER, W. WEYL, and H. RUDOW 


Asstract—The preparation of gold ruby glass was described 
by Kunckel in 1679. A consideration of the works of Fara- 
day, Garnett, Zsigmondy, Svedberg, and others, on gold hy- 
drosols is presented since these studies can be applied in 
some cases to melts of silicate glasses. In the first part of 
the present investigation, a series of soda-lime-silica and pot- 
ash-lead-silica glasses was melted for the purpose of visual 
comparison. After melting, the glasses were heated for 9 
hours at temperatures ranging from 450° to 750°C in order 
to develop the ruby color. The richest color was obtained 
in the potash-lead-silica glass. Glasses containing Al2O, 
required higher temperatures for developing the ruby color, 
due presumably to the greater viscosity of alumina-bearing 
glasses. The second part of the study deals with the forma- 
tion of ruby in a commercial soda-lime-silica glass. Frag- 
ments of this colorless glass were heated for various times 
at temperatures ranging from 575° to 1.000°C. Samples 
heated at the lower temperatures developed purple tints. Treat- 
ment at intermediate temperatures produced ruby glasses. 
The glasses heated at highest temperatures were blue by 
transmitted light and had a “livery” color by reflected light. 
Absorption curves of these glasses were measured with a 
precision spectrophotometer. These curves can be used to 
predict the most favorable commercial heating schedule. The 
various colors produced in this commercial glass were ex- 
plained as follows: When the quenched (colorless) gold 
glass is heated near its softening temperature, the aurous 
compounds decompose and form trivalent ion and metallic 
gold. The presence of reducing agents in the glass (as stan- 
nous ion) aids this reduction. The gold atoms probably 
grow first as “trees” (as in natural deposits), which cause 
purplish tints in the glass. These minute “trees” gradually 
change into more symmetrical forms and the ruby color is 
produced. Further heat treatment causes these forms to ag- 
gregate in clusters, and a blue glass is produced which has 
a “livery” color by reflected light. 


Introduction 


The preparation and properties of gold ruby glass 
were described by the alchemist Kunckel’ in 1679. Men- 
tion of these glasses had been made somewhat earlier in 
Libavius’ “Alchymia.” Manufacturing troubles caused 
the development of gold ruby cased glass which displaced 
the Kunckel glass so completely that massive gold ruby 
had to be newly developed near the end of the 19th cen- 
tury. Numerous researches on gold ruby glasses have 
been made since that time. 

The colors due to gold in glass are connected closely 
with the colors of colloidal gold hydrosols and studies 
of'the latter may be applied in some cases to silicate 
glasses. Perhaps the best known gold hydrosol is Purple 
of Cassius, formed by mixing dilute solutions of gold 
chloride and stannous chloride. A deep red solution 
results, consisting of a mixture of the hydrosols of gold 
and stannic acid. 

In 1857, Faraday* described various colored liquids 
which he produced by reducing gold chloride solutions 
with phosphorus. These solutions were sometimes red 
and sometimes blue or violet. Boiling the solutions made 
them darker; the red changed to violet and then to blue, 
and a precipitate formed. Faraday proved that this de- 
posit was gold and concluded that the color in the origi- 
nal solution was due to finely divided gold. He showed 
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the existence of diffuse dispersion in these solutions by 
concentrating light in the solution with a lens. This ef- 
fect was studied more fully by Tyndall® at a later date. 
Faraday’s conclusion that the material in his solutions 
was gold in the elemental state has been confirmed by 
many types of observations, including the X-ray method. 
In the latter case, Scherrer* found gold particles with 
diameters of only 1.86 my—corresponding to 380 atoms 
of gold—and this particle size’ was checked by osmotic 
pressure measurements as 1.6my. 

Since the particles in red hydrosols and in ruby glasses 
are so minute, they are invisible under the highest mag- 
nification available in microscopes. Siedentopf and Zsig- 
mondy® gave great impetus to the study of these small 
particles by their invention of the ultramicroscope. With 
the use of their instrument, the colloidal particles ap- 
peared as stars on a dark field. These were counted and 
their size computed. 


Colors of Colloidal Gold‘ 


Colors of gold hydrosols can be red, blue, or violet. 
The ultramicrons in the red solution appear green; in the 
blue solution, they are yellow to reddish brown; while 
in the violet solution, there are mixtures of both kinds. 
Besides the above colors, there are brown or yellow solu- 
tions. Thus, sometimes Purple of Cassius is first a brown 


—> Cavsracization 








—> Decaces Surcacooiine 


Fig. 1. The factors affecting crystallization, according to 
Tammann, are the Rate of Nuclei Formation, the Rate of 
Crystal Growth, and the Viscosity of the Liquid. 
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Fig. 2. Formation of ruby color in aqueous solution, cor- 
related with changes in electrical conductivity during the 
reaction 2 HAu Cl, + 3H.O. = 2 Au + 8 HCl + 30. 
(Svedberg and Nordenson). During the time A B C, 
nuclei are forming, the ruby color developing from C to D. 
If nuclei are added, as at B or C", the ruby color develops 
rapidly, from B to D’ or from C” to D”, respectively. 
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Fig. 3. Left: 
curves of gold hydrosols 
as computed by Mie. 
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liquid which changes into red. Also, gold glasses with 
high lead or tin content often set in dark yellow or brown 
colors. These colors may be due to the finest subdi- 
vision of gold.’ 


Size of Gold Particles 


Optical inhomogeneity appears as a distinct haze in 
colloidal gold solutions containing particles about 100 
my in size. If the particles are 20 my or less, the fluids 
appear clear by ordinary daylight.® In glasses contain- 
ing gold Zsigmondy’® found particles as small as 4 mp 
in pink glasses, from 10 to 15 my in red glasses, from 70 
to 103 my in blue glasses, and from 131 to 173 mp» in 
“livery” glasses. Particles 487 to 791 mp did not color 
the glasses. 


Theories of Color of Colloidal Gold 


Ehrenhaft and Parankiewicz"! explained the colors of 
colloidal sulphur on the basis of optical resonance of 
the particles. Maxwell Garnett’? computed the absorp- 
tion spectra of gold hydrosols and ruby glasses from 
the theory which L. Lorenz had developed for optically 
inhomogeneous media, and in most cases found good 
agreement with experimental results. Mie’* gave a com- 
plete presentation of the Maxwell equations for a con- 
ducting sphere, from which he was able to compute the 
absorption coefficient, providing that the particles grow 
in a regular manner and not by the formation of clusters. 
Even Faraday tried to correlate the color of his gold 
hydrosols with the particle size. Schubarth'* thought 
the changes in color were due to allotropic modifications 
of the gold. 

Zsigmondy”® states that an explanation of color on the 
basis of particle size is not possible. Although red colors 
are usually produced by smaller particles than blue 
colors, there are sometimes blue solutions which con- 
tain less gold than red solutions. Perhaps these are shells 
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formed by gilding gold on another material such as 
gelatin, which was present in some of these experiments. 
Also, the shape of the particles and the distance between 
them affect the color. 

In regard to shape, crystal druses or clusters may 
form. Svedberg’*® found anomalous effects in Brownian 
movement calculations which he attributed to a depar- 
ture from spherical shape. Svedberg and Bjérnstahl’® 
found double refraction in gold sols when placed in a 
magnetic field. These experiments indicated a non-cubic 
form of the particles. Gans'’ found that the production 
of disk or rod-shaped particles shifted the absorption 
maximum to longer wave lengths, thus producing blue 
colors. Siedentopf'® observed that pressing gold sub- 
microns between the cover glass and object glass on his 
ultramicroscope caused greenish particles to change to 
brown. Finally, various forms of flocks result from the 
union of primary gold particles and thus produce a 
change in color. 

The influence of the distance between particles was il- 
lustrated by an experiment of Kirchner and Zsigmondy”. 
Gelatin films containing colloidal gold appeared blue by 
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Fig. 6. The relative numbers of gold particles caused’ by 
heat treatment at 575°C for various periods. 
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transmitted light. If the gelatin was moistened, it swelled 
and caused a greater separation of the gold particles. 
The color then changed from blue to red. The changes 
could be repeated indefinitely. It would appear that 
these experiments are not conclusive in regard to the 
effect of distance between particles, since the refractive 
index of the medium is changed and this would cause a 
color change. 
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The formation of gold ruby glasses is dependent on 
the temperature and there must be optimum temperatures 
for the rate at which nuclei form and the rate of growth 
of the crystalline particles, as illustrated by Tammann’s 
crystallization curves,”° to which further reference will 
be made. (Fig. 1.) Svedberg?! has mentioned that the 
spontaneous formation of nuclei in a molten substance 
might be connected with the distribution curves of the 
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velocities of the molecules. If the velocity is too large, 
the molecules will not stick together; if it is too low, the 
chance of meeting will be negligible. Since the tendency 
of smaller particles to collide is greater than that for 
large particles, a uniform size of particles is favored. 


Previous Experimental Investigations 

The growth of gold particles in borax glass was studied 
by Ehringhaus and Wintgen.**? Gold was introduced in 
various minute measured amounts and the decrease in 
number of particles resulting from various heat treat- 
ments was then observed with an ultramicroscope. These 
authors found a general increase in particle size from 
red glasses to blue. 

When von Smoluchowski’s equation*® for the coagula- 
tion of colloidal solutions is combined with Einstein’s 
diffusion equation,™* the following equation results, 

ae | (2 HOR) | 
iy ahi ae ee 


(3 Nya ) 

where n, is the initial number of particles, n the number 
of particles at time t; N is Avogardo’s number, » is the 
viscosity, H the gas constant, © the absolute temperature, 
a the radius of the particle, and R the radius of the 
sphere of attraction of the particle. Ehringhaus and Wint- 
gen found that their measurements agreed with this equa- 
tion and they determined 


n MN 


R 


a 


as about 2.3, that is, the particles must be nearly in con- 
tact before they will adhere to each other. 

Hatschek*® verified this equation with gold hydrosols 
by measurements of the color changes of his solutions, 
and Mukherjee and Papaconstantinou*® did likewise by 
measurements of absorption spectra. 

The formation of gold hydrosol was studied in an in- 
genious manner by Svedberg and Nordenson*’ in the re- 
duction of chlorauric acid with H,O,. The reaction, 


2 HAuCl, +3H,0, =2 Au+8 HCl + 30,, 


may be followed by measuring the electrical conductivity 
of the reacting mixture since 4 mols HCl are formed 
from each mol of HAuCl,,. 

If no nuclei are present, the course of the reaction 
plotted against time, may be represented by the curve 
A BCD (Fig. 2.) During the sudden rise A B, the ab- 
sorption of blue and violet is less. There are no nuclei, 
but only a supersaturated solution of gold in water ex- 
ists. From B to C there is still only a negligible num- 
ber of gold particles, but nuclei are forming until at C 
their size is sufficient for them to act as crystallization 
centers (about 1 or 2 mp, according to Zsigmondy). At 
C the characteristic red color of the gold appears and 
the gold precipitates on these nuclei (C to D) with rapid 
deepening of the color. If condensation nuclei are added 
(e.g. gold particles) at B or C’, the reduction occurs 
rapidly along B D’ or C” D”. 

An alternative explanation of the phenomenon illus- 
trated in Fig. 2 is as follows. The chemical reaction 
given above is undoubtedly a step reaction, the first of 
which may be the reduction of trivalent gold to the 
monovalent form, as 


3 Aut+++ =3 Aut +608 


The second step is probably the formation of atomic 
gold from the monovalent ions, as 


3 Aut = Autt++ +2 Au. 


The first step would result in a depletion of trivalent 
gold ions and the yellowish color would be less intense, 
as observed by Svedberg and Nordenson (A B in Fig. 2.) 
From B to C, monovalent gold ions are forming atoms, 
as in the second step of the reaction, while from C to D 
these gold atoms are aggregating to form the particles 
which cause the characteristic red color. If condensa- 
tion nuclei are added (at B or C”), the gold atoms which 
are formed in the second step grow on these nuclei and 
produce the red color. 

The absorption spectra of red gold sols in comparison 
with those of ruby glass were investigated first by Zsig- 
mondy and then by others. Long** measured the in- 
crease in density of color as affected by time of heat 
treatment. Svedberg and Pihlblad *° measured absorp- 
tion spectra of gold hydrosols of various particle sizes 
and derived an empirical equation to express their re- 
sults. 

On the basis of the electromagnetic theory of light, 
Mie"* derived a relation between the absorption spectrum 
as a function of particle size. The color of colloidal gold 
sols was explained by the simultaneous action of two 
properties of gold particles. The gold particles have a 
sharp absorption maximum in the green and a maximum 
reflection in the yellow red. Very small particles reflect 
weakly and absorb strongly, producing ruby solutions. 
Large particles reflect strongly, the curve of pure absorp- 
tion becomes lower and flatter, and the solution is blue. 

Since light scattering varies with the sixth power of the 
particle diameter, it is evident how much color depends 
on the particle size. The theoretical absorption curves 
of Mie which correspond to various diameters of par- 
ticles in gold hydrosols are given in Fig. 3, which gives 
the wave length of light plotted against the extinction 
coefficient, ¢, in the equation, I = I,e — *°4, where I is the 
intensity of light of initial intensity I,, c the concentra- 
tion of gold in volume per cent, and d is the thickness 
in millimeters. The numbers on each curve give the par- 
ticle diameter in mp. It may be seen that the absorption 
maximum goes toward longer wave lengths as the size of 
particles increases. For particles of 120 mp diameter, 
the absorption maximum is in the yellow and the solu- 
tion appears blue. Up to particles of 80 mp in diameter 
the intensity increases and with larger sizes it decreases. 

Lange*® obtained the absorption curves of gold hydro- 
sols containing particles of measured diameters and found 
good agreement with Mie’s theory. Fig. 4 shows Lange’s 
results, which exhibit a striking similarity to Mie’s curves 
in Fig. 3. Lange also studied gold ruby glasses, in which 
case the absorption curves would differ from gold hy- 
drosols due to the different dielectric constant and refrac- 
tive index of water and glass. For a commercial gold 
ruby glass similar to that to be studied herein, he found 
a gold content of 1.052 x 10-* gm. per c.c., the particles 
being about 60 my in diameter. 


Present Experimental Melts of Gold Ruby Glasses 

It is almost impossible to prepare gold-containing 
glasses in small-scale melts which will develop a homo- 
geneous color on reheating. Large melts are necessary 
for the production of homogeneous glasses and such 
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samples are best obtained from commercial sources. How- 
ever, the following simple glasses were melted for the 
purpose of visual comparison: 


Glass No. Composition of Glass 


1 Na,0.2Si0, + 0.03% Au 
Na,0.3Si0, + 0.0075% Au 
Na,O.Ca0.6Si0, +0.0075% Au 
Na,O.CaO.6Si0, +1% 1,0, + 0.0075% Au 
Na,O.CaO.6Si0, + 1.5% A1,0, +0.0075% Au 
Na,O.Ca0.6Si0, +3% 1,0, +0.0075% Au 
K,0.PbO.6SiO, + 0.0075% Au 
K,0.PbO.4Si0, + 0.0075% Au 


The gold was added in the form of alkaline gold 
chloride solution. About %o of the alkali in the glass 
batch was introduced as nitrate and the remainder as 
carbonate. 

Samples of these glasses were heated for 9 hours at 
temperatures ranging from 450° to 750°C., in order to 
develop the ruby color. Various colors were produced 
by these treatments. Table 1 illustrates roughly the ef- 
fects produced by heat treatment for 9 hours at various 
temperatures. Glasses No. 3, 4, 5, and 6 show the effect 
of Al,O, in raising the temperature necessary for ruby 
formation. The richest colors were produced in Glass No. 
7. The alkaline silicate glasses (No. 1 and 2) devitrify 
readily, the deep violet produced in No. 2 glass at 525° 
being unique among these glasses. 





TaBLE 1—Co tors Propucep In GLasses AFTER HEAT 
TREATMENT FOR 9 Hours aT VARIOUS TEMPERATURES 
R=ruby; L.R. = light ruby; D.V.= deep violet; V = 
violet; (d) = devitrified; C = colorless; L = livery; B = 

blue. 
Temp. of 

Heat 
Treatment Glass Number 

ya 1 2 3 4 5 6 7 

450 R(d) 

475 L.R. V 
R(d) R 
R(d) DV. C R 
ee ee Soe a oe R 
R(d) V im FF R 
R(d) R(d) R L.R. V R 
R(d) R(d) R L.R. R R 
R(d) R(d) L : @ : R 
R(d) R(d) L ee B R 

B 


(750 R(d) R(d) 


L(d) B(d) B(d) B(d) 





Formation of Ruby in Soda-Lime-Silica Glass 


A study of the effect of various heat treatments on the 
formation of gold ruby glass must be made with homo- 
geneous samples. In the following tests a sheet of com- 
mercial ruby glass*! was used, since large scale melts 
produce more nearly homogeneous glasses. 

Samples of the glass about 14 inch thick and 1 inch 
in diameter were broken from the sheet and heat-treated 
in an electric furnace, the temperature of which was 
measured with a Pt-Pt Rh thermocouple placed in con- 
tact with the glass surface. After the desired heat treat- 
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Fig. 14. Showing the absorption («) and corresponding 
per cent transmission at wave lengths of maximum absorp- 


tion of the glasses referred to in Table 3. The tempera- 
ture of heat treatment is given in large type and the wave 
lengths of maximum absorption (mp) in small type. 
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ment, the glass was removed and allowed to cool in air. 
The sample was then ground and polished and the ab- 
sorption spectrum measured with a precision spectro- 
photometer.*” 

The original glass samples were practically colorless. 
The various heat treatments produced color effects which 
are summarized in the following account. The absorp- 
tion curves are shown in graphs of extinction coefficient, 
versus wave length of light.** The extinction coefficient, 
e, may be defined by the equation, I = I,e — £*, where I 
is the intensity of light of initial intensity I, after passage 
through a thickness x, and e is the base of natural loga- 
rithms. Since the measurements were reduced to a glass 
thickness of 1 mm., the above equation becomes, 


l= Il. *, or «= In I,. 
I 


Figs. 5 and 7 to 13 show the values of extinction co- 
efficient, «, produced by heat treating the glasses for vari- 
ous times and temperatures. The percentage of light 
transmitted through these 1 mm. samples may be com- 


puted from the relation, log pP=2-———_, where P is 
2.3 

the percentage transmitted and « is the extinction coef- 

ficient. 

At 575°C.—Fig. 5 gives the absorption curves of glasses 
treated for 2, 4, 7, and 914 hours, respectively. The 
glasses have purplish tints, the absorption maximum 
being at 560 mp. Also, the curves are all of the same 
general shape. The curve for 714 hours can be derived 
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Taste 2—Cotors Propucep 1n A Sopa-Lime-SILica 

Guass ConTaintnc GoLtp By HEAT TREATMENT AT TEM- 

PERATURES FROM 575° To 1,000°C anp ror PERIODS 
or 2 To 91% Hours. 


P =purple; R= ruby; B= blue. 
Temp. of 
Heat 

Treatment, 
» 
575 
585 
600 
625 
650 
675 
700 
800 
900 
1,000 


Time of Heat Treatment in Hours 
4 4% 7 9 914 
P P P 


~w~munam aa 


manxnunanuvVUVUUSN 
~wu'v eo) a 





from the 9-hour curve by dividing the ordinates of the 
latter by the factor 2.63. Similarly the 4-hour curve can 
be obtained by dividing the ordinates of the 9-hour 
curve by 4.06, while the corresponding divisor for the 
2-hour curve is 14.86. 

If the intensity of the color in these glasses is due to 
the formation of particles, then Beer’s Law of the ab- 
sorption of light may be applied and the relative con- 
centrations of the particles obtained. Beer’s Law may 
be stated as, 1 = I,e—£°*, where I, is the initial in- 
tensity ofa light source and | the intensity after passing 
through a thickness x of a solution of concentration c. 
Application of this law to the absorption curves of the 
glasses referred to in Fig. 5 shows that the relative con- 


centrations of the particles causing the colors are in the 
proportions— 


] 1 ] 
poem 3 Dee): OF 3 37s AD 

2.63 

A plot of the relative concentrations in these glasses 
as a function of time is given in Fig. 6. 

At 585°C.—Only one test, for 2 hours, was made at 
this temperature. The absorption maximum lies at 563 
mu. 

At 600°C.—Fig. 7 gives the absorption spectra of 
glasses heated at 600°C. Periods of 2 and 4% hours pro- 
duce purplish tinted glasses similar to those heated at 
575°C., the absorption peak being at 564 my. If the 
treatment is extended to 9 hours, the absorption peak 
becomes sharper and shifts to the green. The absorption 
of blue is increased while that of red is decreased, the 
result being a ruby tint. 

At 625°C.—Fig. 8 shows the effects of treatment at 
625°C. A period of 2 hours produces a glass with a 
purplish tint, the absorption maximum being at 564 mu. 
When the periods were increased to 444 or 91% hours, 
ruby glasses with absorption peaks at 536 mp were pro- 
duced. 

At 650°C.—Fig. 9 shows the effect of heat treatment at 
650°C. A period of 2 hours produces a purplish tint 
(A max: = 562 my). Heating for 444 hours produces a 
ruby glass (A max- = 536 mp) while increasing the time 


14.86 ° 4.06 
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to 9 hours causes a less intense ruby color to form 
(A max: = 540 my). 

At 675°C.—Heat treatment at 675°C. produces ruby 
glasses with absorption maxima of somewhat longer wave 
lengths as shown in Fig. 10. The absorption of blue is 
decreased also and so these ruby glasses show a tendency 
to purplish tints. Heating period of 2, 444, and 914 hours 
produced little difference in the absorption curves. 

At 700°C.—Treatment at this temperature produces 
purplish tinted glasses illustrated in Fig. 11. 

At 800°-1,000°C.—Treatment at these high tempera- 
tures for two hours produces blue glasses with a “livery” 
reflection. Absorption spectra are given in Figs. 12 and 
13 for glasses heated at 800° or 900°C. 

The foregoing color effects are summarized in Table 2. 
The purplish tints produced at lower temperatures are 
denoted by the letter P, the ruby tints by R, and the 
higher temperature colors by P (purple) or B (blue). 
These groupings are only approximate. 


Summary of Results 


A summary of the results of absorption measurements 
is given in Table 3, which lists the extinction coefficients 





TABLE 3—WavVE LENGTH OF MAXIMUM ABSORPTION AND 

EXTINCTION COEFFICIENT AT THIS WAVE LENGTH FOR 

Sopa-Lime-Sitica GoLp-ConTAINING GLASS AFTER VARI- 
ous Heat TREATMENTS 


Temp. of Time of Wave length 
treatment, treatment of maximum Extinction 

c. hours absorption coefficient 
575 2 560 mp 05 
585 2 563 “ 16 
600 2 564 “ 32 
625 2 564 “ .74 
650 2 562 “ 2.02 
675 2 S50“ 2.67 
700 2 560 “ 2.87 
725 2 583 “ 3.36 
750 2 578 “ 3.49 
775 2 580 “ 2.76 
800 2 593 “ 2.25 
900 2 35“ 2.19 

1,000 2 593“ 2.78 
575 7 560 “ 27 
575 4 560 “ 18 
600 4, 564 “ 1.17 
625 4% 536“ 2.39 
650 4 536“ 4.37 
675 4 550 “ 2.62 
700 4 570 “ 2.92 
800 4 600 “ 1.82 
900 4 584 “ 2.39 
575 9% 560 “ 72 
600 9 532 “ 2.51 
625 9% 536 “ 2.34 
650 9 540 “ 2.64 
675 914 546“ 2.67 
700 9 562 “ 4.60 
800 9 s72 “ 3.89 
900 9 562 “ 3.89 , 
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at wave lengths of maximum absorption. These results 
are shown graphically in Fig. 14, the wave lengths of 
maximum absorption being given in small type. Refer- 
ence to Fig. 14 shows the effects described above, 
namely :— 

(a) At 575°, the constancy of A max. and gradual 
deepening of color with time of treatment. 

(b) At 600°, the change from purple to ruby. 

(c) The similar change at 625°C. with constancy of 
absorption of glass heated at 414 and 9 hours. 

(d) At 650°, the change from purple to ruby to a ruby 
of lower intensity. 

(e) At 675° to 900°, the variable effects due to larger 
aggregates of gold. These clusters are large enough to be 
visible in an ordinary microscope equipped with a sub- 
stage dark-field condenser (Fig. 15). 


Discussion of Results 


At the high temperature (ca. 1,300-1,400°C.) used for 
melting gold ruby glass, the gold probably exists in the 
ionic form, Aut being substituted for an alkali ion in 
the glass structure. When this glass is quenched, the high 
temperature equilibrium is retained, gold cations being 
present in the random network, and a colorless or slightly 
yellow glass is produced. The electric charges on the 
gold cations bind these ions to their surroundings and we 
may consider the gold to be dissolved in the glass. 

When the quenched (colorless) gold glass is heated 
near its softening temperature, the condition of the gold 
is changed in a marked manner. Aurous compounds are 
not very stable. They tend to decompose forming the 
trivalent ion and metallic gold, 3 Aut = Aut++ + 2 Au. 


The presence of other metals may accelerate the for- 
mation of gold atoms and reduce all the gold to the 
metallic state. For example, most batches for gold ruby 
glass contain tin oxide, which upon dissolving in the 
glass forms stannous ions. Heat treatment near the soft- 
ening range promotes the reaction, 

2 Aut + Snt+ =Snt++++ +2 Au. 
The gold atoms produced by this reaction are insoluble 
in the glass. They diffuse and form aggregates. 

The experiment of Svedberg and Nordenson ** on the 
reduction of chlorauric acid has an analogy in the case 
of the glass studied here. The purple tint in the glass 
produced by heat treatment at low temperatures corre- 
sponds to the part A B C of the curve of nuclei forma- 
tion (of Fig. 2). The absorption of blue and violet was 
found to decrease in the first part of Svedberg and Nor- 
denson’s experiment, due probably to the decrease in con- 
centration of H Au Cl,. In the case of gold ruby glass 
it seems probable that the nuclei which cause the purple 
tints in glass treated at low temperatures are irregular 
shapes of gold. In nature it is found that gold some- 
times forms tree-like growths, and by analogy it may be 
assumed that the nuclei in gold glass may be miniature 
“trees” which produce the purple color. Further heat 
treatment allows surface tension forces to come into play 
and these irregular shapes become more symmetrical in 
form (as spheres), thus developing the typical ruby 
color. The tint of ruby which is produced will vary with 
the refractive index and dielectric constant of the glass. 


The formation of copper ruby glass may be explained 
similarly. The quenched glass contains cuprous ions 
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Fig. 15. Photomicrograph of gold particles in blue glass 
produced by heat treatment at high temperatures. 


which react during reheating to form the cupric ion and 
metallic copper. 

In order to develop bright ruby colors in a glass, it is 
necessary to control the processes of formation of gold 
atoms from ionic gold and the aggregation of these atoms 
to form crystals. Tammann’s crystallization curves (of 
Fig. 1) may be used to illustrate these processes. The 
curve of nuclei formation corresponds to the reduction 
of gold ions to form gold atoms. In the experiments de- 
scribed above, these nuclei produced a purple tint in the 
glass. The aggregation of atoms to form crystals corre- 
sponds to the curve of crystal growth, whose maximum 
occurs at a lower viscosity (higher temperature) than 
the maximum rate of nuclei formation. The growth of 
gold crystals in glass produces the ruby color. 

The phenomenon of reducing ions in glass to atoms by 
heat treatment has been demonstrated also in the studies 
of Weyl** on the fluorescence of silver glasses. 

Silver ions are much more stable than gold ions in 
glass as shown by the fact that soda-lime glasses contain- 
ing less than 0.2 per cent Ag do not “strike” when heat- 
treated. A reducing agent is necessary to discharge the 
Ag ion. The resulting formation of Ag atoms is made 
evident by observing the fluorescence of the glass when 
illuminated with ultra-violet light. Neither silver ions 
nor crystals exhibit fluorescence. If glass containing 
silver ions is heated in an atmosphere of hydrogen at 
120°-130°C., the hydrogen diffuses in the glass and re- 
duces these ions to Ag atoms, which give a bright white 
fluorescence under ultra-violet light. 

The absorption curves given in Figs. 5 and 7-13 in- 
clusive may be explained on the basis of this discussion. 
Treatment at 575°C. produces irregular tree-like shapes 
of gold which cause purple tints (Fig. 5), the depth of 
color increasing with time of treatment. At 600°C., 
treatment for 2 or 4144 hours produced purple glasses 
(Fig. 7), which changed to ruby if the heating was pro- 
longed to 9 hours. In this case the viscosity of the glass 
is low enough so that a period of 9 hours is sufficient to 
allow the irregular shapes of gold to become symmetrical 
(probably spherical) and the color changes from purple 
to ruby. 
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Fig. 8 shows that, at 625°C., a purple glass was pro- 
duced after a period of two hours. Increasing the time 
of treatment to 44% hours produced a ruby glass which 
did not change in intensity even though the time of treat- 
ment was extended to 9 hours. In this case it appears 
that the purple-forming particles assume symmetrical 
forms during a treatment of 44% hours. Additional treat- 
ment up to 9 hours does not change the intensity of color 
because all the original particles have become symmetri- 
cal. For commercial practice the “striking” temperature 
of 625°C. would be most suitable since little variation in 
color is produced even though the time of treatment 
varies from 41% to 9 hours. 

Reference to Fig. 9 shows that the purple color pro- 
duced by 2-hour treatment at 650°C. changed to a deep 
ruby after 444 hours. Treatment for 9 hours produced a 
less intense ruby and the maximum absorption shifted 
from 536 to 540 mu. This latter change indicates that 
the particles produced by the 41-hour treatment have 
become larger and less in number after a 9-hour treat- 
ment. 

At 675°C. (Fig. 10), the glasses produced by 2, 414, 
or 91-hour treatments are all nearly the same color. The 
wave length of maximum absorption has increased to 
550 mp and the ruby tint is more bluish than the pre- 
ceding. The explanation for the uniformity of color of 
these samples is that a treatment of 2 hours at this tem- 
perature allows the purple-forming particles to become 
symmetrical shapes and for the latter to grow. After 2 
hours most of the gold ions have been discharged and no 
significant change occurs although the heating be con- 
tinued for 914 hours. The particles are larger than the 
ruby-forming particles, as evidenced by the greater wave 
length of maximum absorption. 

Treatment at temperatures of 700°C. and higher (Figs. 
11, 12, 13) produced blue glasses. In these specimens 
the purple-forming particles have had time to become 
symmetrical, to grow into larger symmetrical shapes pro- 
ducing an increase in A max., and to form clusters of 
these large particles. These clusters produce a “livery” 
reflected color and the loss by reflection causes a shift 
of \ max. to shorter wave lengths as typified in Fig. 12, 
where a treatment of 2 hours at 800°C. was sufficient to 
form large particles (A max. = 593 mu), which became 
larger after 414 hours (A max. = 600 mp), and formed 
clusters after 9 hours with \ max. = 572 mp. 
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"Taken from article by C. Doelter, ‘Colloidal Minerals,” from the 
same source as reference 10. 


Trans, by J. 


22], C. Maxwell Garnett: Colours in Metal Glasses and in Metallic 
Filme Phil. Trans. Royal Soc. (London), Series A, 203, 385 (1904). 


13G, Mie: Beitrage zur Optik triiber Medien, speziell kolloidaler Metal- 
lésungen. Ann, Physik (4), 25, 377 (1908). 

“Schubarth: Einige Notizen iiber rothes und blaues Glas. Dingler’s 
Pol. J. 94, 282 (1844). 


4 


“5See reference 7, p. 122. 


See “Colloid Chemistry,” by T. Svedberg, p. 115. 
Co., New York, 1924). 


(Chem, Catalog 


1*R, Gans: Uber die Form ultramikroskopischer Silberteilchen. Ann. 
Physik. (4), 37, 270 (1915). R. Gans and R. Calatroni: Die Form 
ultramikroskopischer Platinteilchen. Ann. Physik. (4), 61, 465 (1920). 
R. Gans; Ultramikroskopischen Studien (Methoden zur Formbestimmung 
subultramikroskopischer Teilchen). Ann. Physik. (4), 62, 331 (1920). 


18See reference 7, p. 132. 

See reference 7, p. 129. 

2°See article by G. Tammann, “Glasses as Supercooled Liquids,” in 
“The Constitution of Glass,” edited by W. E. S. Turner. (Society of 
Glass’ Technology, Sheffield, 1927). 


See “Colloid Chemistry,” edited by J. Alexander. Article by J. 
Alexander, Vol. I, p. 23 (Chemical Catalog Co., New York, (1926). 


24 Ehringhaus and R. Wintgen: Boraxschmelzen mit Goldteilchen 
von abgestufter Grésse und deren Anwendung zuf Prifung der v. 


Smoluchowskischen Koagulationstheorie. Z. physikal. Chem, 104, 301 
(1923). 
23M. von Smoluchowski: Versuch einer mathematischen Theorie der 


Koagulationskinetik kolloider Losungen. 
(1916-1918). 


Z. physikal, Chem. 92, 129 


%A, Einstein: Elementare Theorie der Brownschen Bewegung. Z. f. 
Elektrochemie 14, 235 (1908). 


2E, Hatschek: A Simple Method of Determining the Coagulation Veloc- 
ity of Gold Sols. Trans. Faraday Soc. 17, 499 (1921-22). 


267, N. Mukherjee and B. C. Papaconstantinou: An Experimental Test 
of Smoluchowski’s Theory of the Kinetics of the Process of Coagulation. 
Phil. Mag. 44, 305 (1922). 


See reference 16, p. 55. 


28R, Long: Sur la Dissolution de L’Or dans les Verres et sur la Color- 
ation des Verres Rouges a L’Or. Chim et Ind. 26, 795 (139T) (1931). 


See reference 16, p. 156. 


®B. Lange: Uber die Farbung und Entstehung der Gold Rubin und 
Saphiringlaser. (Verdffentlichungen aus dem K-W-I fiir Silikatforschung 
in Berlin-Dahlem, 1929). 


The authors are indebted to Dr. Bernard Long, Laboratoire des 
Glaceries de la Cie de St. Gobain, for the glass used in these tests. 


8A description of this spectrophotometer may be found in W. Eitel 
and B. Lange: Lichtelektrisches Verfahren zur Aufnahme von Absorp- 
tionskurven gefarbter Glaser. (Verdffentlichungen aus dem Kaiser Wil- 
held-Institut fir Silikatforschung in Berlin-Dahlem. Vierter Band— 
1931) 


The wave lengths corresponding to various colors are approximately 
as follows: 400 mu, violet; 450 mu, blue; 525 mu, green; 590 mu, yellow; 
650 mu, red. 


%*W, Weyl: Ein Beitrag zur Fluoreszenz der Glaser. 


Sprechsaal 70, 
578 (1937). 





@ Up to the middle of September, 4,000,000 people had 
visited the Glass Center at the New York World’s Fair. 
This was 30 per cent of the Fair’s total attendance at 
that time. In spite of the crowds, total damage to glass 
in the exhibit totaled only $200, part of which included 
a soap dish stolen from one of the rest rooms. 


NEEDED: 247 ACRES OF WINDOW GLASS 

A dispatch from Berlin states that more than 10,000,000 
square feet of window glass have been ordered by the 
German Commissioner at Warsaw for delivery before 
winter to replace the window panes shattered in the bom- 
bardment of the Polish capital. To meet the immediate 
emergency, it is said that Mokotov Racetrack Pavillion, 
which is made largely of glass, will be taken down. Th 
racetrack survived the siege. ‘ 
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Fig. 1. Base and under- 
carriage of Tremblay ma- 
chine showing mechanisms 
for tilting and vertical ad- 
justment. 
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TREMBLAY PATENTS A COMPLETE 
BOTTLE-MAKING MACHINE 


U. S. Patent No. 2,168,183, issued to Albert F. Tremblay and assigned to Kent-Owens Machine Co., 
covers “Apparatus for Gathering and Forming Glass” with many novel and interesting features. 


Ee the crowded and intricate group of patents cover- 
ing manufacturing activities in the glass industry, the 
recently-issued Tremblay patent appears to be a most 
interesting and important addition. The invention relates 
particularly to improvements in apparatus and processes 
for gathering and blowing glass in a device where the 
various mechanisms are mounted upon a rotating turret, 
and the published objects of the invention are (1) to 
provide improved means and methods for gathering glass, 
forming the parison and transferring it to the blow 
mould; (2) to provide means whereby the blank is 
accurately shaped and suitably prepared for blowing; 
(3) to provide means for accurate adjustment of various 
parts with a minimum of disturbance to the machine as 
a whole; (4) and to mount the apparatus for rotation 
about a vertical axis and tilting about a horizontal axis 
for the purpose of dipping the parison moulds into the 
glass in a new and improved manner. 

In rough outline, therefore, the machine has a series 
of blank moulds and blow moulds, mounted with their 
concomitant mechanisms on a turret which revolves con- 
tinuously about a center column. Instead of being rig- 
idly vertical, however, the center column is mounted in 
such a way that, at the proper moment in the cycle, it is 
caused to tilt toward the glass supply, thus bringing 
the blank moulds on the turret successively into contact 
with the molten glass. In the space available here it is 
impossible to cover all the details of this patent, which 
includes eleven sheets of drawings and 49 claims; how- 
ever, some of the outstanding features of the Tremblay 
machine can be understood by reference to the accom- 
panying illustrations. 
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Fig. 1 is a vertical section through the bottom portion 
of the machine, the left-hand end of which is toward the 
glass supply. On the machine base 34 is mounted the 
turret center column 75, together with motor 50 which 
drives both the turret and the tilting mechanism through 
the gear box 54. Beneath the base at one end is a cam 
40, driven through gears and shafting as shown, and at 
the other end the base is pivoted on the shaft 36. An 
under-carriage 24 is mounted on wheels 20 and 21 and 
axles 23, the wheels running on rails 22 so that the ma- 
chine can be moved toward or away from the furnace 
as desired. The outer ends of levers 32 and 33 pivot 
on axles 23, the inner ends being hung by links 31 from a 
nut 30 on a screw 29. The screw is rotatably mounted 
in a cross-piece in the under-carriage and can be rotated 
at will by a driving motor, thus causing the nut to be 
moved up and down. The right-hand lever 32 carries 
pivot 36 for the base casting and the other lever 33 
carries a ball-bearing roller on which the cam 40 rests. 
It is apparent that rotation of the cam 40 by the driving 
motor 50 will cause the left end of the base to rise and 
fall in accordance with the contour of the cam and that 
this motion will produce movement of a blank mould 
on the turret to and from the molten glass surface. At 
the same time the screw 29 may be rotated to move the 
machine up or down to adjust the amount of blank- 
mould dip into the glass. 

That part of the machine above the bed casting is 
shown in the vertical section of Fig. 2. The turret is 
composed of a lower spider 77 and an upper spider 78, 
these spiders being connected at each mould position by 
a pair of hollow steel columns 79 (also shown in Fig. 
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3). Both blank moulds 90 and blow moulds 105 are 
carried by lower spider 77, upper spider 78 serving as 
support for various cam levers, air and vacuum valves 
and blow-heads. The blank moulds are mounted in 
fixed position on the spider and have no motion except 
to open and close. On the other hand, the blow moulds 
105 have two motions, opening-and-closing and a hori- 
zontal motion outward from the blowing position, at the 
left in Fig. 2, to a position directly over the blank mould, 
at the right in Fig. 2, and back again under the blow- 
head. 

The neck-ring and parison-transfer mechanism exhibits 
a great deal of ingenuity, as well as sound mechanical 
design. It appears at the left in Fig. 2, above the blank 
mould 90, and also in Fig. 3. The neck ring halves 167 
are carried in a crosshead that slides vertically on the 
hollow columns 79, this crosshead also carrying the 
center plunger, operated by the admission of air in cy- 
linder 177, and the neck-ring opening mechanism which 
operates from a cam when the crosshead reaches the top 
of its travel. Each hollow column (Fig. 3) has an open- 
ing 205 near the bottom, each of which registers with 
separate passages 204 in the crosshead leading to the 
top of the neck ring. Each column has a poppet valve 
at its upper end, these valves operating through cams 
to connect the holes in the columns with supplies of 
compressed air or vacuum in the upper end of the 
machine center column. 

In Fig. 3 the right-hand column carries the vacuum and 
the left-hand column supplies compressed air to the 
neck ring. Compressed air is also supplied to blow- 
head 240 (Fig. 2) through another cam-operated valve. 
Other features include a tilting blow-mould bottom 120, 
ingeniously actuated by vertical movement of the blow- 
mould hinge pin; a retracting discharge chute 135; and 
a cut-off knife that is operated beneath the blank mould 

















Fig. 2 (left). 


parison transfer. 
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Vertical section through turret and upper section of the 
center supporting column. (Right) Fig. 3. Neck-ring mechanism and 
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FULL LINES: CAM OPERATED PARTS / 
DOTTED LINES * AIR OPERATED PARTS eal 


Fig. 4. Diagram showing timed relation of various opera- 
tions in the cycle of the Tremblay forming machine. 


by shaft 262 which has both reciprocating and rotary 
motion as required. 

The unit shown at the left in Fig. 2 is in the gathering 
position, or the “vacuum on” position of the diagram in 
Fig. 4. In this position the neck ring is in contact with the 
blank mould and vacuum is admitted to draw a charge of 
glass into the mould. As the turret continues to revolve, 
the machine tilts back toward the vertical position. thus 
raising the lower end of the parison mould out of the 
molten glass and the cut-off device is swung across the 
bottom of the mould to cut off the glass. The turret con- 

(Continued on page 423) 
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GLASS CONTAINER ASSOCIATION MEETS 


Tre Glass Container Association held its semi-annual 
meeting at the Westchester Country Club, Rye, N. Y., 
October 24 and 25. Reports from the various committee 
chairmen tell their own graphic story of the elaborate- 
ness of the program which the Association gradually has 
been developing over a period of years, and which today 
spreads over a far-flung panorama of research, sales pro- 
motion, public relations, traffic and statistical work. 

Perhaps the most important activity has been in the 
line of advertising, research and sales promotion—and 
here a number of projects under the direction of Scot 
Faron have been productive of quite astounding results. 
Space limitations prevent more than touching mere high- 
lights, which nevertheless are suggestive and significant. 

Food Containers: Collaborating with The Independ- 
ent Grocers Alliance, an important organization of retail 
grocers, a drive was put on that sold 1,126,178 cases of 
glass packed foods. Some of the statistics are startling: 
vegetables packed in glass (wide mouth containers) in- 
creased 4360 per cent; vegetable juices 533 per cent, 
and so on. 

The Glass Kitchen, now one year old, has developed 
new uses for glass packed foods, and recipes have been 
broadcast over approximately half the radio stations of 
this country to 15 million listeners a week. The Kitchen 
has developed new and important contacts for the indi- 
vidual company’s sales staffs, and uncovered a wealth of 
information of help to them. 


Beer: Here the glass container has been waging war 


with its rival the tin can—its new weapon, the light 


weight no-deposit bottle. Investigation into the per- 
formance of the new container reveals: (1) the bottle’s 
physical strength is adequate; (2) it has consumer ap- 
peal; (3) it has cut into the competition of tin without 
harm to the Steinie or Export bottle. 

One interesting fact demonstrated was that the brewer 
saves the important sum of $1.68 per barrel of beer when 
he packages in the no-deposit bottle instead of tin. 

Milk: Competition of the paper container is regarded 
with concern. Although efforts to counteract inroads of 
paper have been successful to date, it becomes ever 
clearer that larger appropriations will be needed to push 
the work more aggressively in future. 

Turning to the report of Manager E. G. Ackerman, we 
find record of an interesting traffic situation that is devel- 
oping. The I.C.C., as is known, is making another in- 
vestigation, but this time it is reviewing the whole traffic 
rate-structure with a view to presenting legislation. De- 
clared objects: (1) To improve the financial condition 
of rail, water and motor carriers: (2) To prohibit un- 
fair and destructive competition between them; (3) To 
investigate the relative fitness of each type of carrier for 
various kinds of traffic (which may result in an alloca- 
tion of certain traffic to each type); (4) To examine the 
propriety of different freight levels in different sections 
of the country. 

Because every branch of the glass industries is sensi- 
tive to changes in freight rates, the situation is being 
watched very closely. 

Another activity has to do with registration of bottle 
designs in foreign countries. The Association has inter- 
fered with the registration of 17 bottle designs in Cuba 
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that would have competed with American glass manu- 
facturers and has 14 more oppositions pending. The 
Association has arranged to secure information on all 
bottle design registrations appearing in major South 
American countries. 


Chart showing the shipment of glass containers. 
line shows monthly operations. 
same by years. 
ductive capacity. 


Solid 
Lower dotted line, the 
Upper dotted line is the industry’s pro- 


Readers of THe Gass INpustRY, and particularly those 
who are members of the Glass Division, are familiar with 
the work being conducted by Dr. Preston on the testing 
of bottles and on bottle fractures. This has been ap- 
plied to the glass container industry with excellent re- 
sults, and the fraudulent damage-suit racket, which once 
loomed as such a menace, is fast disappearing. At these 
same Butler laboratories, Dr. Ghering has been conduct- 
ing a school for men connected with container plants, 
showing them how to interpret the various types of glass 
fractures, and instructing them in the technique of test- 
ing glass. Of importance, too, is the work Dr. Ghering 
has been doing on the problem of internal scratches in 
glass bottles. 

A report of outstanding interest at all G.C.A. meet- 
ings is that of Victor Hall, secretary and statistician. The 
news at this meeting was exceptionally good. Reference 
to the chart reproduced on page 417 shows the shipments 
curve pointing skyward. Thanks to a contra-seasonal up- 
swing in September, shipments are close to the all-time 
high achieved in June, 1937. For the nine month period, 
shipments exceeded 1938 by 14.7 per cent and are only 
6.21 per cent behind the banner year of 1937. If one 
would indulge in a little prognosticating, always a little 
dangerous, it is reasonable to expect that the year 1939 
eventually may equal, and possibly exceed the 1937 rec- 
ord. Based on 10 years experience, final-quarter ship- 
ments usually total 23.48 per cent of the full year’s vol- 
ume. Assuming history will repeat itself, 1939 ship- 
ments may be estimated at 43,655,294 gross, or slightly 
in excess of 1937. If the September increase, however, 
represents anticipated buying, as may be quite likely, 
the final quarter may not come up to these high ex- 
pectations. 

The G.C.A. program of social events this year included 
a novelty in the way of golf tournaments, the novelty 
being the introduction ‘of the pari-mutuel system into the 
game of golf. The experiment was quite successful. A 
testimonial dinner was held Tuesday evening honoring 


George S. Bacon and H. G. Phillips. 
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Personals and Personalities 


JOINS MORGAN CONSTRUCTION COMPANY 


Mayo D. Hersey has joined 
the staff of the Morgan Con- 
struction Company, Worces- 
ter, Massachusetts, as Re- 
search Director. Mr. Hersey 
was for fifteen years con- 
nected with the National 
Bureau of Standards at 
Washington, D. C., where he 
organized the Aeronautic In- 
struments Section, and later 
the Friction and Lubrication 
Section of the Bureau. He 
also served as associate pro- 
fessor or properties of matter at the Massachusetts Insti- 
tute of Technology, and as physicist in charge of the 
physical laboratory at the Pittsburgh Experiment Station, 
U. S. Bureau of Mines. More recently he was head of 
the test department in the Kingsbury Machine Works. 


@ Fay V. Tooley has joined the Research Division of 
the Owens-Corning Fiberglas Corporation at Newark, 
Ohio. Dr. Tooley received his degree of Doctor of Phi- 
losophy in Ceramic Engineering at the University of 
Illinois last June. 


FREDERICK C. CAMERON 


Frederick C. Cameron, widely-known official of the Corn- 
ing Glass Works, died at his home in Corning, N. Y., on 
September 29. In 1908 he became associated with the 
Corning Glass Works and at his death was assistant 
director of sales. Prior to that time he had been con- 
nected with the Erie Railroad and through the remain- 
ing years of his life he maintained contact and friend- 
ship with men in every walk of railroad life. His ac- 
quaintance with railroad presidents was large. These 
associations made him especially interested in sales and 
service pertaining to railroad signal ware. 





ILLINOIS CONFERS Ph.D. ON A. E. BADGER 


Alfred E. Badger has received the degree of Doctor of 
Philosophy in Ceramic Engineering from the University 
of Illinois. His thesis subject was “The Relation of 
Physical Composition to Certain Physical Properties of 
Glass.” 

Dr. Badger worked in the 
physiological chemistry lab- 
oratory of the Cleveland 
Testing Laboratories, in the 
chemical laboratory of Na- 
tional Malleable Castings 
Co. and in the factory and 
research laboratory of Gras- 
selli Chemical Co. He re- 
ceived a B.S. degree in 
Physics from the Case 
School of Applied Science 
while working in the glass 
technology laboratory of 
General Electric Co., after 
which he transferred to the company’s physics labora- 
tory, in 1924 to its Pitney and then to its Bridgeville 
glass works. He then joined the Chesterfield Glass 
Works of British Thompson-Houston Co. 

From 1927 until the present he has been connected 
with the University of Illinois in several departments, 
receiving an M.S. in Chemistry and this year a Ph.D. in 
Ceramic Engineering. During a three months’ leave of 
absence in 1937 he worked at the Kaiser Wilhelm Insti- 
tut fur Silikatforschung. 





PAUL G. WILLETTS 


Paul Gladstone Willetts, for the last 15 years refractory 
engineer at the Hartford Empire Company, died at the 
Hartford Hospital, Hartford, Conn., on October 7 at the 
age of 57. Mr. Willetts had been associated with the 
glass industry for approximately 40 years. As a youth 
he worked with his father in the Willetts Clay Co., Pitts- 
burgh, his native city. Later he joined the Willetts Com- 
pany in Fairmount, W. Va., where he remained until his 
move to Hartford. He is the holder of many patents. 


Professor Cullen W. Parmelee, head 
of the Department of Ceramics at the 
University of Illinois, greets A. K. 
Bhalla, of Lahore, Cantt, who has 
come all the way from India to enroll 
as a graduate student. As guards of 
honor are the two other foreign stu- 
dents in the department (left) A. R. 
Rodriguez of Manila, P.I., and V. Dé 
Frechette of Ottawa, Canada. 
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EQUIPMENT AND SUPPLIES 


The new Ingersoll-Rand gas-powered 
compressor Type “LVG.” 


NEW LVG COMPRESSOR 
INGERSOLL-RAND announces a new 


heavy-duty, gas-powered compressor 
known as the “LVG.” Designed to fill 
the growing need for large compact, 
four-cycle units, the LVG is built in 485 
and 650 hp. sizes, using 6 or 8 V-type 
power cylinders By using only two 
compressor frames on either side, the 
inlet, discharge and inter-stage piping 
and manifolding are simplified, and 
only two stuffing boxes are required. 

The LVG_ incorporates overhead 
valves and removable wet-type liners in 
the power cylinders. All auxiliaries, in- 
cluding the camshaft, the built-in re- 
circulation water pump and auxiliary 
power take-off are driven from the fly- 
wheel end of the shaft, a feature pro- 
moting good governing and smooth op- 
eration. 

Lubrication is full force-feed, with 
continuous oil cooling and oil filtration. 
Power pistons have oil-cooled crowns. 
Governing provides for manual or auto- 
matic speed control down to half-speed. 
Cylinders suitable for pressures up to 
5,000 pounds and for vacuum service 
are supplied. 

Additional information on these units 
may be obtained from Ingersoll-Rand 
Company, 11 Broadway, New York, or 
from one of their branch offices. 


CATALOGS RECEIVED 


Foxboro Company, Foxboro, Mass. 
“Thermocouples and Accessories.” Bul- 
letin 235. Thirty-six pages of informa- 
tion are conveniently divided into sec- 
tions that describe the different types 
of thermocouples, thermocouple assem- 
blies and parts made by this company. 
Schematic diagrams illustrate various 
methods of installation. Detailed speci- 
fications for various types of thermo- 
couples are included, with full informa- 
tion as to the temperature ranges, and 
other thermal and mechanical condi- 
tions affecting the use of special types. 


Brown Instrument Co., Philadelphia. “A 
New Line of Thermometers and Pres- 
sure Gauges.” Booklet 2-17. This color- 
ful booklet announces as well as de- 
scribes three types of Brown thermom- 
eters, slated to be “entirely new inside 
as well as out,” the latter reference 
being to the beautiful, modern case spe- 
cially designed for this line by Henry 
Dreyfuss. The thermometers are of three 
types—vapor, gas and mercury actu- 
ated, and include advanced operating 
characteristics requested by engineers 
and instrument men throughout the 
country. 


General Refractories Co., Philadelphia. 
has just published a new book, “Boiler 
Refractories,” an ambitious and com- 
prehensive work in color, with over 50 
illustrations. It contains chapters on 
boiler refractory selection and construc- 
tion, standards of the American So- 
ciety of Testing Materials, and many 
tables valuable for refractory use. 





CATALOG & BULLETIN 
SERVICE 
Current catalogs and manufactur- 
ers’ service bulletins reviewed in 
this department may be obtained 
by writing to THE GLASS IN- 
DUSTRY. 











Tellevel in operation, controlling level 
of material in bin. 


NEW CONTROL OF STORAGE 
STEPHENS- ADAMSON MFG. CO., 


Aurora, Ill., has put on the market 
“Tellevel,” a control device that starts 
and stops conveyors feeding bulk ma- 
terials to bins or hoppers, and that 
opens and closes valves feeding liquids 
into tanks. 

Operation is normally entirely auto- 
matic, but, by a simple change in wir- 
ing, the Tellevel can be made to keep 
the flow of material stopped or continu- 
ous until the control switch is thrown. 

The new dust-tight type, explosion- 
proof design of the Tellevel consists of 
a multiple electrode sealed mercury 
switch so mounted that tipping it in 
any direction will break the electric 
current. A polished aluminum bell pro- 
vides the dust-tight housing for the 
switch and electric wiring. 

Mounting for the mercury switch is 
a fiber holder, screwed to the top of the 
tipping rod. This rod is pivoted in a 
rubber diaphragm . . . its lower end 
fitting into the globular polished alumi- 
num bell. Bell housing is supported on 
the end of a half inch conduit pipe. 


Manufacturing has just begun in the new plant of the Toledo Scale Company, the largest plant in the world devoted to 


making automatic weighing devices. 


efficiency that the maximum haul is 200 feet. 
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The factory covers 250,000 square feet, yet the plant has been laid out with such 
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CURRENT PRICES OF GLASS-MAKING MATERIALS 


FURNISHED BY PRODUCERS, MANUFACTURERS AND DEALERS 


Base Materials 


Barium carbonate (BaCO;), Crude, (Witherite) 


90%, 99% through 200 mesh............ ton 
Barium sulphate, in bags................- ton 
Barium sulphate, glassmaker’s, carlots, bulk 

f. o. b. shipping point...............+++. ton 
Borax (NaeByO710H20) ... 2... ee eee eee eee Ib. 

CN v6 o's nssiactnasshad In bags, Ib. 
PN cosatoaschucspadeotn In bags, lb. 
Boric acid (H3BO3) granulated ..... In bags, Ib. 
Calcium phosphate (Ca3(PO4)g)............- Ib. 
Cryolite (NagAl Fg) Natural Greenland 
Cn 66h as dae avadaet sees cased Ib. 
Synthetic (Artificial). ...........e0000: Ib. 
Feldspar— 
Oa a i udanec esd onaddnsatadeeesion ton 
DMO ch cnnccvcessassttabsanteanen ton 
CNAs bn Feoenccatembadaewenaues ton 
CR: Si. cick scott svisismecnsis ton 


L. C. L., (Min. 2 tons) $3.00 per ton additional 


Fluorspar (CaF2) domestic, ground, 96-98% 
(max SiO2, 24%) 
Bulk, carloads, f. o. b. mines........... ton 
SN vc cddantticakdeucviess Vbed ton 


Kryolith (see Cryolite) 


Lead Oxide (Pb3O,) (red lead) (N. Y.)....... Ib. 
BE SOE Kew. kv.cinvsterekssnesde en Ib. 
Re GS Tiss cwcawrrcdccsanacec Ib 

Lime— 

Hydrated (Ca(OH)) (in paper sacks)..... ton 
Burnt (CaO) ground, in bulk............. ton 
Burnt, ground, in paper sacks............ ton 
Burnt, ground, in 180 Ib. drums .... Per drum 
Kiln Dried (CaCO 3) 10x30 mesh.......... ton 
Kiln Dried (CaCOs3) 16x120 mesh......... ton 


Nepheline Syenite, f. o. b. shipping point... .ton 
Potassium carbonate— 


Calcined (KeCO3) 96-98%. .........20005- Ib. 
PENN HI Rién os éeredesscnsebcacws Ib. 
Salt cake, glassmakers (NagSO,)............ ton 
Soda ash (NayCOs3) dense, 58%— 
Ce eet ee Flat Per 100 Ib 
IO. Antes dni Uvidere bhnipe ont Per 100 Ib. 
RE sic 5o-<aicsd mex enhediees Per 100 Ib. 
Sodium nitrate (NaNOs)— 
Refined (gran.) in bbls.......... Per 100 Ib. 
95% and 97% 
Ma deci tieebecncs ceceae Per 100 Ib. 
Bark aveccerces vender nactess 
SP PA 6 cig vbsnick cencnddvseectace 


Special Materials 


Aluminum hydrate (Al (OH) ).............. Ib. 
Aluminum oxide (AlgO3)..............200+5 Ib. 
Antimony oxide (SbzO3).............ee00e- Ib. 
Arsenic trioxide (As,O3) (dense white) 99%. . .Ib. 
Barium nitrate (Ba(NOg)q) ............0--5- Ib. 
Pyrophyllite, (20% AlyOs). .........020000- ton 
Sodium fluosilicate (NagSiF)............... Ib. 
Tin Oxide (SnO 3) in bbls... ............06.. Ib. 
Titanium Oxide (ceramic grade) 
SE Nn 0ccdavbvhe cuensdistenntedhes Ib. 
MP i adieeusaccdcccisbacteakuad Ib 
Zinc Oxide (ZnO) 
American process, Bags................ Ib. 
White Seal, 150 Ib. bbis.. .............. Ib. 
CR BON BOR v0 on 8e ccvdcioecisans Ib 
Domestic White Seal bags.............- Ib 
Pe Ss MOI 60. c cag. specucvespecssncs Ib 
Zircon 


Refined Granular (Milled .01-.02c higher) . 
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Carlots Less Carlots 
43.00 46.00 
19. 00 24.00 
15, 00-16. 00 18. 00 
"T0215 .027 -.0295 
. 024 .0295-.032 
. 048 .054 - .0565 
.07 .07% 
.0865-.0875 .0925 


No supplies available: 


11. 00-13. 25 
11. 50-13. 75 
11. 75-14. 00 
11. 00-13. 25 
plus charge for bags 


28. 00-29. 00 ae 
29.60-30.60 38. 00-40. 00 
.0755 «ove 
08% 
.09 
8.50 8.50 
7.00 awe 
9.00 9.00 
1.60 1.70 
1.75 
1.75 
12.00-14.00 Z 
. 065 . 0675 
. 055 . 0575 
15.00-15.50 25.00 
-95 
1.35 
1.10 
2. 50-2. 90 
1.35 odes 
1.415 1.44 
1. 45 1.475 
Carlots Less Carlots 
029 -038% 
-07 .09 
No supplies available. 
.03 .03% 
9.00 12.00 
04 34-.05 .0514-.06 
-52 
12 -12%-.12% 
12% -12%-.13 
.06% .06% 
- 08% .09 
.08 .08% 
08% . 08% 
07% .07% 
06% .07-.08 





Coloring Materials 


Barium selenite (BaSeOs)...........0e000. Ib. 

(Commercial, 25% Selenium). ............ Ib. 
Cadmium sulphide (CdS).............000:- Ib. 
Cerium hydrate— 

100 Ib. drums and 600 Ib. barrels........ Ib. 
Chrome Oxide Green. 400 Ib. bbls. .......... Ib. 
Chromite (99% through 200 mesh)......... ton 
Chromite ore (air floated) ................ ton 
Cobalt oxide (Co203) 

PDs 660: dhintaosees 350 Ibs. or more, Ib. 


Less than 350 Ibs., Ib. 
Copper oxide— 


Red (CusO)........ seathaean anton bes Ib. 

a Serer sceenbtunur Ib. 

EE CIO codecs ccdvidarsaer ~ 
Iron Oxide— 

SE IIE oa b's sends wepabsises abused dee Ib. 

SR Ss 0:05ic ucnsGh 60h ene 6 saine Ib. 
8 EET T OLR S IS I opt Ib. 
Lead Chromate (PbCrQ,) in bbls............ Ib. 
Manganese, Black Oxide 

REE RRR AIT OR EN ton 

ES ere ey ton 

EINE 656. Bid 408 a one bk bade 6 weauy im ton 
Neodymium oxalate, 50 Ib. drums. .......... Ib. 
Nickel oxide (NigO3), black. .............04. Ib. 
Nickel monoxide (NiO), green.............. Ib. 
Potassium bichromate (KeCr2O7)— 

SU cvxitad o-cka tnd emesis aeekite Ib. 

PING Sowa iccdanchemectseeseged Ib 


Potassium Chromate (KeCrO,) 100 Ib. kegs. .. Ib. 


ED HUD. ¢ td uciccd cndc pemepvekd lasetaes Ib. 
Rare earth hydrate— 

i « 64543.04s0n 400s eahen ee Ib. 

STE ys dns eWhs Seutebsvansvare Ib 
Selenium (Se) In 100 Ib. lots................ Ib. 

In lesser quantities.. .........eeeceees Ib. 
Sodium bichromate (NagCreO7).............. Ib. 
Sodium chromate (NasCrO,) Anhydrous...... Ib. 
Sodium selenite (NasSeOg)...........000e00s Ib 
Sodium uranate (Na,;UQO,) Orange. .......... Ib. 

Ws tvtiadsees Ib. 

Sulphur (S)— 

Flowers, in bbls..............++ Per 100 lb. 

Flowers, in bags. ............0+ Per 100 Ib. 


Flour, heavy, in 250 Ib. bbls.....Per 100 Ib. 


Uranium oxide (UQ:) (black, 96% U2O,) 100 
i Sa 6 cece Sock dec BiVeaPicncens Ib. 
Pe Ales own Ja vhs vac cusbosdeutcce Ib. 


Polishing Materials 


Se WIIG os oc edccndaksacusbensseese Ib. 
Pumice Stone, 
American Ground Italian FFF, FF, F.. . .1b. 
PR Ms Ue bee sts dénpscdabaucetcnees Ib. 
PU NS Ad Kncbccnnescenbedbesesiese Ib 
Rotten Stone, (Domestic).............0000. Ib 
PL TI 6.5 koto ccs ecidecasesquewacese Ib. 
DE bocdadenspehe ete seaendrnenin Ib. 


Carlots Less Carlots 


wece 1.40-1.60 
85 


-95/ 


- 60 

- 25-28 
40.00 
58.00-73.00 


4A tet te lull 


35.50 
55.00 


—_— a - 


Open price ' 
Open price 


. 165 
-18-.19 
-22 


seco - 0425-.09 
04% -09 
. 035-.05 
- 145 


. 09-.0934 
. 0944 -.0934 


oat 


083% 


- 18-.20 
35 


1.75 
1.85 
.06% .07-.07% 
08%  — .0834-.085% 
1.50-1. 65. 


1. 75-1. 80 
1. 75-1. 80 


3. 70-4. 10 
3. 35-3. 75 
3. 25-3. 65 


888 


2. 65-2.75 
1. 75-1.80 





Carlots Less Carlots 
063 .07 


04 


Open price. 
oses .03% 


aoe .16 " 
.18 
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STRIKE-LOSS FORMULA 


To estimate accurately the economic losses resulting from 
strikes is difficult. However, in any strike, one factor 


readily ascertainable is the actual wage loss in gan 


and cents of the employees. 
To obtain the loss item indicated, multiply the total | 


wage loss in the given strike by the multiplier shown 


after the item below: 


Employers’ overhead loss .............+.++- 1.315 
Employers’ added expense ............--+++- 0.147 
Materials in process tied up............++4+- 2.954 
Votes of eoieee TOG GB. 65s cic cen eevee 5.598 
Local business losses in strike area........... 1.038 
Losses to directly related and affiliated busi- 

EPP EES, PP EE POET pp or re aT ee ey ges 8.184 
Total tied up business transactions (including 

WUE MUN oc ake cea c seca s ks vasecetas 20.4563 


The above formula has been worked out from figures 
submitted by Gustav Stahl, executive secretary of the 
National Bureau of Economic Research, to the U. S. Sen- 
ate subcommittee on finance. Mr. Stahl’s estimate of 
the country’s economic losses sustained from strikes 
during the years 1933 to 1937 inclusive, in millions of 
dollars, were: Wage loss, 345.8; employers’ overhead 
loss, 554.7; employers’ added expense, 51; materials tied 


up, 1,021.5; orders tied up, 1,922; local business losses, | 


358.8; losses to directly related and affiliated businesses, 
2,830; total tied up business transactions, 7,083.8, or 
$7,083,800,000—over $50 for each person in this coun- 
try. The foregoing formula was obtained by using the 
amount of wages lost as a divisor of the other items. 








ONE < OF THE WORLD'S LARGEST _ 
GLASS COMPANIES IS SEEKING AN 


Important Executive 


HS duties will be to take complete charge of our 
manufacturing operations, coordinating this ac- 
tivity with sales and research, and to act as a major 
officer of the Company in determining all basic poli- 
cies and methods. 

Although his previous or present experience may not 
exactly parallel the requirements of this position, the 
applicant must have a business record demonstrating 
equivalent executive qualities that show him capable 
of filling a key position in a large organization— 
leadership, analytical ability, resourcefulness, tact, 
and vision. He must have the force and character 
to command the respect of his associates, who will 
be the officers and directors of the Company, and 
the courage to do battle for his convictions in his 
deliberations with these men. 

The salary will be adequate to attract a man of these 
high qualifications, and there will be other compensa- 
tion that will limit both the present and the future 
only to the ability of the man himself. 

Replies to this advertisement- will be received by an 
intermediary who will regard them as the confidential 
communication of the applicant. 


| 
Address: The Publisher of | 
| 
| 


THE GLASS INDUSTRY 
11 West 42nd Street, New York, N. Y. 


with the envelope marked ‘’Personal”’ 





























Hit or miss methods of selecting soda ash, caustic 
potash and other alkalies you require for glass making 
have gone out of date. 

Today, there are five important requirements to be con- 
sidered when you place your order for an alkali . . . 


QUALITY—Solvay Alkali quality is assured. The 
oldest and largest alkali aalaae . Solvay has 
established the quality standards of alkalies for years. 


FORM OF PRODUCT—Many Solvay Alkalies 


are produced in various forms to meet your specific 
requirements. 


UNIFORMITY —No hit or miss methods here- 
Solvay Alkalies are always as specified ! 
DISTRIBUTION—Three huge Solvay Plants in 


important industrial centers and many stock points 
assure efficient and on-time deliveries. 


SERVICE—Do you have problems in alkalies? 


Solvay Technical and Engineering Service Division 
is maintained to help you. 











SOLVAY DUSTLESS DENSE SODA ASH 


SOLVAY DUSTLESS CALCINED 98-100% 
POTASSIUM CARBONATE 





SOLVAY GROUND CAUSTIC POTASH 





|| SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Manufactured by 
be Solvay Process Company 


40 RECTOR STREET NEW YORK, N. Y. 
BRANCH SALES OFFICES: 


Boston - Charlotte - Chicago - Cincinnati - Cleveland - Detroit - Indianapolis 
New Orleans - New York - Philadelphia - Pittsburgh - St. Louis - Syracuse 











NOVEMBER, 1939 


421 

















WALSH 
CAST-FLUX 


The Vacuum- 
cast flux block 
of superior 
quality. 


Walsh Cast - Flux 
blocks are ma- 
chine-trued to ex- 
act size and shape 
after burning. 





THEY LAST LONGER 


The excellent results obtained in numerous 
tanks melting various types of glass has defi- 
nitely established the efficiency and economy 


of Walsh Cast-Flux blocks. 


Walsh Cast-Flux has a dense, uniform struc- 
ture; it is burned at higher temperatures, is 
thoroughly bonded and possesses a low coefh- 
cient of expansion. 


Walsh Cast-Flux blocks meet the most rigid 
requirements for tanks operating at higher 
temperatures . . . they insure greater tonnage, 
higher quality glass, freedom from defects, 
longer life and maximum economy. 


WALSH REFRACTORIES 
CORPORATION 


Manufacturers of Refractories for the glass industry 
for over 50 years 


4428 North First Street 
St. Louis 


Missouri 
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BROADCASTS THE STORY OF GLASS 


John D. Biggers, president of the Libby-Owens-Ford Glass 
Company, has been telling the world about glass. Inter- 
viewed by Under Secretary of Commerce Edward J. Noble 
in a radio broadcast, Mr. Biggers outlined some of the 
contributions which this industry has made to our social 
and economic welfare. Glass, he said, has created new 
property values by the rehabilitation of business areas; 
made home life more enjoyabl by the better lighting, 
and increased beauty of the surroundings. 

Mr. Biggers said he had no patience with the idea that 
it would require a new industry to restore economic pros- 
perity; existing industries had that power within them- 
selves. For example, it was no accident that created 
safety glass, fibreglass, glass cooking utensils; but mil- 
lions of dollars invested in research over long periods 
of time together with ingenuity and research. An what 
the glass industry had done, other industries could do 
as well. 


Glass had reduced unemployment, the number of its 
wage earners increasing from 52,818 in 1899 to 79,051 
in 1937, this despite a machine revolution within the 
industry. Average wages had increased from $512 to 
$1,285 per man in this period, and the total wage bill 
quadrupled from $27,084,701 to $101,587,694. In these 
same 37 years, the value of the glass industry jumped 
from $56,500,000 to $387,700,000—a sevenfold increase. 

The glass industry holds great promise for the future, 
concluded Mr. Biggers. “The future of the industry is 
just now unfolding. The basic resources which men have 
developed in this industry have been primarily those of 
the human mind and spirit. What has been achieved can 
be achieved again and again. It takes no prophet to see 
that we are just now coming into the Age of Glass. Cer- 
tainly, the great building development which must come, 
and not in the too distant future, will be featured by the 
widest areas and the most varied uses of glass which con- 
struction has ever known. Glass is in step with man’s 
natural progress today. The whole movement toward 
natural living is a turning to the light, and glass is the 
one structural medium of light which has proved satis- 
factory in all climates, and at all temperatures. 


BRITISH SOCIETY DEDICATES NEW HOME 


Advance proofs of the Journal of the Society of Glass 
Technology, received through the kindness of Dr. Dun- 
can and Prof. Turner, contain an interesting account of 
the dedication of the new buildings of the Department 
of Glass Technology at Sheffield, England. Readers of 
Tue Grass Inpustry will recall when the foundation 
stone was laid in November, 1937, amid impressive 
ceremonies. 

From the Journal we learn that the plans for the pres- 
ent structure were drawn from a rough sketch prepared 
by Prof. W. E. S. Turner. The site is located about “six 
minutes’ walk” from the main buildings of the University 
of Sheffield, where an old stone house still remains as the 
nucleus of the building scheme. The entire domain is 
called Elmfield. 

Quite naturally, a great deal of glass in many of its 
most modern forms are to be found in the construction 
and in decorative use. A glass curtain was used in the 
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dedication ceremony; there are stained glass windows, | 
glass block and tile, and even glass plaques. Many of | 
these are quite unusual and in themselves deserving of | 
lengthy description. The present structures cost £41,000. | 
Further construction is contemplated when additional | 
funds can be secured. 
During the ceremonies attending the unveiling of a | 
commemorative tablet, Mr. Godfrey Pilkington proved | 
himself quite a wit. He referred with regret to the fact | 
that the foundation block contained a few seeds; but, 
said he, he noticed that in the past 20 months the seeds | 
had sprouted into a noble block of buildings. | 
The full account, containing many pictures of the 
premises, will appear in the August issue of the Journal. | 
| 
| 
| 
| 


TREMBLAY BOTTLE MACHINE 
(Continued from page 416) 


tinues to revolve, carrying the parison mould beyond the 
gathering pool and at the proper time the cut-off knife | 
is lowered slightly, the plunger is raised, and air is ad- 

mitted through the left-hand column to form a prelim- | 
inary blow opening in the blank, the cut-off knife remain- | 
ing in position a short distance below the mould to limit | 
the elongation of the blank at this time. | 

Thereafter, the knife is retracted, the blank mould is 
opened, and the crosshead rises to its upper posilion | 
carrying the parison in the neck ring. The open mould | 
now moves out and closes around the parison. It is 
preferable to have the neck ring raised slightly higher 
than the top of the blow mould at this time and lowered | 
just before the blow mould is closed. This action squashes | 
the parison on the mould bottom and facilitates proper 
formation of the article. The neck ring now opens, re- 
leasing the blank and the blow mould is returned to its 
inner position beneath the blow-head where the finish | 
blowing of the article is completed. With the completion 
of the blowing the mould is opened, the mould bottom 
is tilted and the finished article is discharged by the 
chute. 

Practically every phase of the operation of this ma- | 
chine seems to be adjustable, both in timing and extent, 
and adjustment of one part can be accomplished without 
interfering with other operations. Accessibility for re- 
pair, replacement or adjustment has also been considered 
in the location and detailed design of the working parts. 


SYMPOSIUM ON TEMPERATURE 


A symposium on Temperature—Its Measurement and | 
Control in Science and Industry—will be held November 
2, 3, and 4 in the Hotel Pennsylvania, New York. The 
meeting is being conducted under the auspices of the 
American Institute of Physics, the National Bureau of | 
Standards, and the National Research Council, with offi- 
cers and committees of various scientific organizations | 
cooperating, among them the American Ceramic Society. | 
Professor F. H. Norton will preside over the session on | 
Non-Ferrous Metals and Ceramics on Thursday evening. 
One of the most important purposes of the symposium is 
stated to be the opportunity it will afford to exchange 
fundamental information among industries. Copies of 
the complete program containing titles, authors and full 
abstracts of papers may be secured by addressing: Tem- 
perature Symposium Committee, American Institute of 








LOW-COST PRODUCTION 


Assured by 
design and 
construction 
that’s doubly 
specialized! 












Specialized 
for mixing 


GLASS BATCHES 

ENAMEL FRITS 

REFRACTORIES 
and specialized to meet your 
specific production conditions 


Write for complete information 
Industrial Division 


Mixer Specialist Ransome Concrete Machinery Co. 
since 1850 Dunellen, New Jersey 


Ranéome-MIXERS 











MIN-OX 


The Binney Castings Company 
Originators of Alloys for Glass Moulds 


2555 Dorr Street Toledo, Ohio 














Physics, 175 Fifth Avenue, New York. 
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DANNE R 
TUBING MACHINE 


A NEW MACHINE OF EXCEPTIONAL 
FLEXIBILITY FOR SMALL OR LARGE 


PRODUCTIONS. Full information on request 


LOUIS PLUMBO 


NOT FOR SALE IN THE ATLANTIC COUNTY TRU/JT BLDG. 
UNITED STATES o CANADA ATLANTIC CITY, NEW JERSEY 
Cables: Plumbo, New York 
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4 Glasshouse Castings’ 


Write us today for details. 


—_. 


Standard— & 


Not chilled 


GUNITE A-C 
Standard— 
Chilled 


GUNITE A-CA 
Chilled— 
Annealed 


GUNITE A-CCA 
Alloyed—Chilled 
Annealed 





GUNITE 


FOUNDRIES CORPORATION 


ROCKFORD ILLINOIS 
Established 1854 





Semmes Hee! ER! 


i i. ¥ ‘ 
Sparta 


t 


TT 


FOR BETTER GLASS 
AT 
LOWER COST 





INSTALL TANK FURNACES 
USING 
ANY FUEL 


Designed and Built by 


FORTER- TEICHMANN Co. 
119 Federal Street Pittsburgh, Pa. 
Cable Address ‘‘Forter’’ 











| against investments in foreign glass companies. 
| export trade has been confined to Canada for many years, 
| the company has not been adversely affected to date by 
| conditions abroad. 


GLASS vs. PAPER MILK CONTAINERS 


Rivalry between glass and paper interests over the merits 
of their respective containers has resulted in a great deal 
of confusion in the minds of industry and of the public. 
Being unsupported by factual data, the claims of either 
side have lacked conviction. 

In an effort to get at the facts, the Glass Container As- 
sociation has gone into the twelve major markets where 
both glass and paper have been given a fair trial and 
assembled for the first time actual “case histories.” These 
have been printed in a 24-page booklet “Your Milk Con- 
tainer.” Here the subject matter has been very skillfully 
classified for quick consumption into three sections: Facts 
about Milk Marketing, Case Histories of Milk Markets, 
and Comparison of Container Costs. One fact the booklet 
demonstrates is that if the twelve billion units of milk de- 
livered in bottles last year had been packaged in single- 
service containers, the nation’s milk packaging bill would 
have been 13 times the amount actually spent on new 
milk bottles. 

On the basis of this investigation, the Glass Container 
Association draws the following conclusions: 


(1) The glass bottle for milk has never been seriously 
threatened in any market where retail selling prices gave 
it equal competitive opportunities with other containers. 

(2) Markets which have been offered a free choice be- 
tween glass and paper at the same price have decisively 
rejected paper; these provide the most practical proof 
of consumer preference for the glass container. 

(3) Cost studies showing approximately 1 cent higher 
packaging and wholesale delivery costs per unit in paper 
than in glass are being corroborated in practical dairy 
experience. 

(4) Glass bottles and the investment they represent 
have given markets a stabilizing influence not exerted by 
substitute containers. 


L-O0-F THIRD QUARTER REPORT 


In reporting to stockholders on the condition of the 
Libby-Owens-Ford Company, President John D. Bigger 
notes a decided improvement for the first nine months 
of 1939 and forecasts an excellent final quarter. Earn- 
ings for the first three quarters of the year were $1.56 a 
share on the common stock against 17 cents last year. 
Since September 1 there has been an abnormal demand 
from the building and mirror industries. Whether this 
merely represenis anticipatory buying or reflects a cor- 
responding consumer demand, Mr. Biggers is unable to 
say; but he is depending upon normal seasonal activity 
in the automotive industries to fulfill his end-of-the-year 
expectation. L-O-F has maintained substantial reserves 
As its 


®@ Corning Glass Works has obtained a permanent in- 
junction restraining two New York City hardware re- 


| tailers from advertising or selling any products bearing 


the Pyrex trade-mark at less than the prices stipulated 


| in the Fair Trade Agreements signed last June in New 


York State. 
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1939 CHEMICAL INDUSTRIES EXPOSITION 


Advance publicity from the offices of the Chemical In- 
dustries Exposition, which will be held as usual in the 
Grand Central Palace, New York, in early December, 
indicates that this year’s show will meet all expectations 
in depicting the panorama of chemical progress during 
the last two years. The exposition will feature chem- 
icals, chemical raw materials, and fabricated materials 
for use in industrial operations, in terms of their manu- 
facture and use. 

The field of precision instruments will include the 
latest types of temperature and pressure measuring de- 
vices. Included will be a recorder controller pyrometer 
for throttling fuel heat, and a new line of rectangular- 
case indicating recorders and controllers with nine, ten 
and twelve inch charts for temperature and pressure. 
other interesting instruments of precision will include 
a machine to determine plasticity. This is described as 
the first machine to use the dynamometer principle and 
an elaborate leverage and scale system in order to de- 
termine accurately, under controlled temperature con- 
ditions, the plasticity of all sorts of pliable material from 
syrupy substances to materials as tough as unvulcanized 
rubber. Plasticity is automatically recorded in terms of 
centimeter grams of torque. Measurement by this in- 
strument is said to provide an accurate index to changes 
in the material caused by different temperatures, addition 
of ingredients or fillers, breakdown action of catalysts, 
etc. A new recording viscosimeter offers a spiral drive 
thermometer, the first of its kind ever made, which gov- 
erns a constant speed temperature increase of the sus- 
pension to be measured. Operating between room tem- 
perature and 150°C., this viscosimeter is said to be the 
first instrument in which it is possible to obtain com- 
bined temperature-viscosity curves of viscous material. 

In the field of drying agents, a soluble anhydrite will 
be shown to be the result of research on the fundamental 
nature and behavior of hydrates of calcium sulphate. 
Measurement of hydrogen ion concentration, related to 
process control in many industries, will be demonstrated 
by what is said to be the first commercially successful 
unit for continuous py measurement and control using 
the glass electode. Materials of construction cover a wide 
range of applications, including acid and corrosion proof 
linings. 


U. S. BUYING MANGANESE ORE 


Among the many bids on manganese ore received by the 
United States Government under its strategic minerals 
program, was one from Soviet Russia, which has offered 
to supply from 5,000 to 200,000 tons. The bid contained 
a number of restrictions; one, that the sellers would not 
be responsible for delay and another, that delivery 
could be made immediately or within the next 10 years. 
Minimum manganese content of the Soviet ore was guar- 
anteed to be 61 per cent, which is 3 per cent better than 
U. S. specifications. Other bids were received for South 
African and Cuban ore. 


@ Retail sales of motor vehicles increased 42 per cent 
during the first nine months of 1939 over the corre- 
sponding period of 1938. 
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@ Today, looking into the future and finding 
the answers to tomorrow’s problems is just a 
matter of sound, thoughtful research. In glass 
and ceramics, it means developing chemicals 
and colors that will be able to meet tomor- 
row’s requirements. . . it means anticipating 
new products, new uses, new advancements 
—and being ready for them. 

When you run into a tough problem in- 
volving colors or chemicals—remember that 
Drakenfeld research may have found the 
answer for you already . . . and that Draken- 
feld technologists are ready to serve you 
quickly, willingly, without any obligation 
whatever on your part. Just write. 











NEW ACID, ALKALI AND SULPHIDE RESISTANT 
COLORS AND ENAMELS FOR GLASS 
a 

METALLIC OXIDES AND CHEMICALS 
Alumina 
Antimony 
Arsenic 
Barium Carbonate 
Bone Ash 
Cadmium Oxide 
Cadmium Sulphide 
Cerium Hydrate 
Chrome Oxide Green 
Cobalt Oxide Black 
Copper Carbonate 
Copper Oxides 
Frosting Compounds 
Glass Decolorizers 
Iron Chromate 
Iron Oxides 
Iron Sulphide 
Lead Chromates 





Manganese Dioxide 

Magnesium Carbonate 

Neodymium Oxalate 

Nickel Oxides 

Nickel Sulphate 
Polishing Rouges 

Powder Blue 

Putty Powders 

Rare Earths 

Rutile Powdered 

Selenium 

Sodium Selenite 

Sodium Uranate 

Titanium Oxide 
Uranium Oxide 
Whiting 

Zinc Oxides 

Zirconium Oxide 

es 
GOLD... SILVER... PLATINUM LUSTRE 
PREPARATIONS . . . SUPPLIES 

Printing Tissues—Etching Supplies—Oils— 
Mediums—Banding Wheels—Brushes—Pal- 
ette Knives—Perfection Portable Decorating 
Kilns—Silk Bolting Cloth—Spraying Equip- 
nient—Grinding Mills. 








B. F. DRAKENFELD & CO., INC. 
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STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
CIRCULATION, ETC., REQUIRED BY THE ACT OF 
MARCH 3, 1933. 

THE GLASS INDUSTRY, published monthly at 11 West 42nd 


Street, New York, N. for October 1, 1939, State of New 
York, County of New York, ss: 


Before me, a Notary Public in and for the State and County 
aforesaid, personally appeared = T. Ogden, who, having been 
duly sworn according to law ses and says that he is the 
Publisher of THE GLASS INDUSTRY and that the following is 
to the best of his knowledge and belief, a true statement of the 
ownership, management, etc., of the aforesaid publication for the 
date shown in the above caption, required by the Act of March 3, 
1933, embodied in section 537, Postal Laws and Regulations, printed 
on the reverse of this form, to wit: 

1. That the names and addresses of the publisher, editor, manag- 
ing editor, and business managers are: John T. Ogden, 11 West 
42nd Street, New York, N. Y. 


2. That the owners are: Ogden-Watney Publishers, Inc., 11 


West 42nd Street, New York, N. Y.; John T. Ogden, 11 West 
42nd Street, New York, N. Y.; Katherine Waller Ogden, 11 West 
42nd Street, New York, N. 

3. That the known bondholders, mortgagees, and other security 
holders owning or holding 1 per cent or more of total amount of 
bonds, mortgages, or other securities are: None. 

4, That the two paragraphs next above, giving the names of the 
owners, stockholders, and security holders, if any, contain not only 
the list of stockholders and security holders as they appear upon 
the books of the company but also, in cases where the stockholder 
or security holder appears upon the books of the company as 
trustee or in any other fiduciary relation, the name of the person 
or corporation for whom such trustee is acting, is given; also that 
the said two paragraphs contain statements embracing affiant’ s full 
knowledge and belief as to the circumstances and conditions under 
which stockholders and security holders who do not appear upon 
the books of the company as trustees, hold stock and securities in 
a capacity other than that of a bona fide owner; and this affiant 

as no reason to believe that any other person, association, or 
corporation has any interest direct or indirect in the said stock, 
bords, or other securities than as so stated by him. 


(Signed) 


JOHN T. OGDEN, Publisher. 
Sworn to and subscribed before me this 10th day of Octo- 


ber, 1939, 
Joseph M. Charlebois 
Notary Public, Queens Co. Cl’k No. 318, 
Reg. No. 131 N. Y. Co. Cl’ks No. 38, Reg. 
No. O-C-24 Kings Co. Clerk No. 109, Reg. 
No. 105 Bronx Co. Cl’ks No. 2, Reg. No. 
2C40 Certificate filed in Richmond County. 
(My Commission expires March 30, 1940) 


WANTED 


new or used 
ampule-making ad 
machinery 











We are interested in all types of 
machinery for making vials... 


Address Box 33, The GLASS INDUSTRY 
1l WEST 42nd STREET e NEW YORK CITY 














GLASS SPECIALTIES 


Transparent Colored Blown Sheet Glass 
Solid Pot Opal Blown Sheet Glass 
Flashed Opal Blown Sheet Glass 
Colonial Antique Colored Glass 
Heat-Ray Resisting (Cool Giass) 
“TWIN-RAY”—the 
scientific illuminating 
glass. 


L. J. 
HOUZE 
CONVEX GLASS CO. 
Point Marion, Pennsylvania 


New York Office: 110 West 40th St. 
Chicago Office: 1597 Merchandise Mart 
“IF IT’S MADE OF GLASS, ASK US FIRST” 








THE SHARP-SCHURTZ 
COMPANY 


CHEMISTS AND CONSULTING 
ENGINEERS 


FOR THE GLASS INDUSTRY 


LANCASTER, OHIO U. S.A. 








WY, Treated 
PLUNGERS 
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THE GLASS INDUSTRY 





































COLORS that Gell ! 


® Colors from HOMMEL give extra attractiveness to your products 
—lend an unusual richness that SELLS. Hundreds of satisfied 
customers use eye appealing HOMMEL shades for finest results. 


Transparent and Opaque—Enamels and Fluxes—Liquid Lustre 
Colors—Acid and Alkali Resistant—Ices—Squeegee Colors—Bur- 
nish Gold and Silver. 


Complete line of Glassmakers Chemicals including Barium Car- 
bonate—Borax—Cadmium Sulphide—Feldspar—Fluorspar—Man- 
ganese Dioxide—Potassium Bichromate—Soda Ash—Sodium Ni- 
trate—Uranium Oxide. 


THE O. HOMMEL COMPANY 
209 FOURTH AVENUE, PITTSBURGH, PENNA. 
Factory: CARNEGIE, PENNA, ® New York Office: 200 WEST 34th ST. 







































































Clay Products Co. St. Lowis, Mo. 


Where the first test furnace was designed and built 

the largest of its type exclusively for glass~ a valu- 
oN oS K-Mmo CoG bbb elon am comoheb am \/E-Te Cos all Balin abhd-ae a-TeCohsa—tebh ole bal 
ooh ra-¥ Ko} ob bate Mm Mob al ail =} lolol 4—Mlo} mE-> oly eo) slobalod Mnctbb cot obibhare 


NOVEMBER, 1939 








| FINALLY 
CLOSED THAT 
DISTILLERY 
ORDER 


YOU CAN THANK 


NEPHELINE 
SYENITE FOR 
THAT BUSINESS 


Through the use of Lakefield NEPHELINE SYENITE bottle makers can now 
meet the most rigid solubility tests for liquor bottles. NEPHELINE SYENITE 
contains nearly 24% Alumina. Solubility is controlled by increasing the amount 
of NEPHELINE SYENITE and consequently the amount of Alumina in the glass, 
without any change in viscosity or temperature. 

Other advantages of using Lakefield NEPHELINE SYENITE:—Low iron oxide 
content improves color. Its dependable uniformity eliminates possibility of 
trouble due to batch variations. Dependable service. 


Nepheline Syenite saves money! It eliminates trouble 
from variations. Wire or write for detailed information. 


HIGH ALUMINA CONTENT + IDEAL FLUXING PROPERTIES 


SERVICE 


ec h staff is moair 


NEPHELINE 
SYENITE 


THE GLASS INDUSTRY 








